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INTRODUCTION. 


The production of bituminous coal by stripping methods has become 
an important factor in some areas, esnecially.in the Central and South Central 
Statese In the latter, production at strip mines exceeds that at deep mines. 
Table 1 shows the tonnage produced at strip mines and the percentage of the 
total production for 1924 to 1935, inclusive, f r the States in which the 
mines described in this circular are situated. Following are references 
to earlier Bureau of Mines publications on strip mining of bituminous coal: 


Cash, Fe Ee, and.von Bernewitz, Me We, Methods, Costs, 
and Safety in Stripping and Mining Coal, Copper Ore, Iron 
Ore, Bauxite, and Pebble Phosphates: Bull. 298, Bureau of 
Mines, 1929, 2/5 pre. 


Kiessling, O..E., ryon,.F..Ge,. and Mann, Le, The 
Economics of Strin-Coal Mining: Econs Paper 11, Bureau of 
Mines, 1931, 3c pve | 


furner, Scott, and Bureau of Mines Staffs; Mining 
Bituminous. Coal by Stripping Methods: Inf. Circe 6383, 
Bureau of Mines, 19430, 25 ppe 


Shallow coal, which could not be mined economically by underground 
methods because it is thin and because of roof conditions, is being mined 
successfully by stripping. Because of the growing importance of strip mining 
to the coal industry, not only in point of production but also in regard to 
conservation of natural resources, the.mining methods and practices in use 
in some strip mines of western Pennsylvania, Onio, Indiana, Illinois, Missouri, 
and Kansas were investigated. Man-hour costs for a working day have been 
computed for individual mines, and.total mine costs for labor, power, and 
supplies are given in percentage of total mine cost for various ratios of 
overburden to tons uncovered. Costs in strip mines vary greatly from month 
to month due to changing physical conditions and mechanical difficulties. 
The latter, however, have been minimized by the latest equipment. Percentage 
costs therefore, have, been computed over a period of several months but 
should not be taken as a criterion. 


4/ wu. S- Bureau of Mines Coal Statistics. 
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The information used in preparing this circular was obtained throu | 
the courtesy and cooperation of the officials of the companies whose mines | 
are described and from officials of the Marion Steam Shovel Go. ana Pucyrss-Eriz 
Coe The approval of the executive of each property was obtained for publish 
ing this manuscriptg and its accuracy was checkede 


WESTERW PENNSYLVANIA AND EASTERN OHIO 


General Description of Area 


This area includes Washington County, Pae, and Harrison, Jefferson, 
and bluskingum Counties, Ohioe The topography is generally hilly. In some 
places the hills reach an elevation of 500 feet above the valleyse The slope | 
of the hillsides is generally moderate but in some places exceeds 10 percent. 
Since the coal seams mined outcrop on the sides of the hills above the 
valleys, the slope of the hillsides is a factor that limits the width of the 
stripping areae 


Mines in the area are served by the Pennsvlvania, New York Central, 
Wheeling & Lake Erie, and Pittsburgh & West Virginia Railroadse The produc 
tion from some mines is loaded from the tipple into barges and transported 
on the riverse | | 


General Geology 


The | seams mined are the Pittsburgh or Ohio No. & seam en the 
Middle Kittanning or Ohio Noe 6. 


The Pittsburgh seam at the mines visited ranges from 36 to 60 
inches in thicknesse Typical sections of the seam as found are as follows: 


Section As 
Coal eee eee ee ee ee ee eee ee inchese 
BOon€ esccoseescsssacsces 1 to 4 inches. 
CORLL Sescewwsieewssieeseee. 56 tO 40 inches. 


Section B: oa , 
Coal @eeeeveee e@oeoensneveve eeeoe 36 to Lio inche Se 


Section C3 
Roof coal o.see.s.seeeee 6 to 18 inchese 
Draw slate ecscsccccvecse 10 to 12 inches. 
Bone CoOeccccccccccccecee L inthe 
COAL coccccrccsesccecsse 1% inches. 
Shale parting Ceececetecoce + inche 
Coal @ecrteececcvrceccccscvee y to 6 inchese 
Shale parting SeeeWsesate + inche 

36 inchese 


COON” Sewiisewee wee oanocce 
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A. Method of opening strip mine near outcrop. 
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B. Arrangement and spacing of holes and shooting to obtain blocky coal. 
Figure 1. 
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Where Noe 6 seam is mined it ranges from 22 inches to 38 inches 
in thickness, averaging 40 inchese <A section is as follows: 


Coal SESS OCR wObiee wee le inches. 
Parting ecccsccccecseeve 1 to 1% inches. 
Coal 6 OSS ees oe 6 ewe eee ou incnese 


Some places have flat pieces of shale and pyrite 14 inches below top of the 
coal seame 


Both the Pittsburgh and No. 6 seams outcrop on the hillsides above 
the valleys, and stripping usually begins with an opening cut back from the 
the outcrop, where the overburden averages 8 to 10 feet in thickness. (See 
fig. 1.) It has been found that the coal under less cover is inferior in 
qualitye The coal seams, although naving a slight regional dip, lie com 
paratively level. There are local dips, but these are not general. 


As operations advance away from the outcrop the depth of cover 
increases, and thus the slope of the hillside will determine the width of 
the minnbdle aroa The economic limit of stripping in these areas has been 
about 50 feet of overburden, although in isolated cases 72 feet has been 
excavated for short distancese The character of the overburden varies at 
different places even in the same mine, but typical sections are as follows: 


Section As 
SOLil ceccccscccnccccvcevee Varying thickness. 
Rooster coal eeccecscceee le to 2Y inches. 
Shale eu iwednewsemsoweses- 2+ PeOt. 
Coal (Pittsburgh). 


Section Bs: 


SOL. Sewweceeewes- oe eeeceoe Varying thicknesse 
Shale @eeeenvneveeeeeaneveonns ene @ Doe 
Sandstone @ereeveeveeea eee Doe 


Black shale eecsesssccceve 12 fect. 
Rooster Coal ececcocseve-e CO inchese 
LiMSstone..cosevesvevssswee 12 to 15: fects 
Shale (soft) eccecccsseee 1 fO0te 
Limestone eceecsccccesseees © Lecte 

Shale eccccccccccscescsee LH fEcte 

Coal (Pittsburgh). 


Section C: 
| Soil and shales ecsccceeee 22 to CU feet. 
Rooster conl ecccecccecee 1 foot 10 inches. 
Limestone bowlderseeeecee 15 feete 

Shale (soapstone) eecccee & inches. 
Limestone eccesccccceceee 1 fovdte 

Shale (soapstone) eescese 5 feete 

Coal (Pittsburgh). 
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Section Ds: 
Sand, clay, and bowlders «ee 10 feet. 
Laninated shale eecscerscccee CO fect. 
Coal). satheviusuoumseweseseee: Lb TOOto Jachess 
LiINMGStOne siscecsesvecvsrsexeos & Teets 
Crown Shale ~sieesieeewewesce 6 16Ct. 
Coal (Pittsburgh). 


Section Es 
Shale @eeeeaeeesneoeevoeeenesvs eva eoeee 0 © & feet 
Fine-grained sandstone 


or sandy shale seseaaeesae.-O 6 ou feete 
Draw slate eescoverovccseace 6 to { inchese 
Mud seam eepeecesereceoveseeeee yy inchese 
HOOL COAL ~«eiscev cre vecessee Cc INCHES, 
WU. GCOM e666 es eee 6 eee we 3 inchese 
DOft, Girty COBL eceaccecoee 1 inche 


Conl (Noe 6)e 


The stratum beneath these seams is Tireclay, shale, or limestonce 


Prospecting 


To ascertain the character and thickness of the overburden and coal, 
a property usually is prospected by diamond drilling, churn drilling, or test 
pitse Where the coal sean outcrops on the hillside, the thickness and quality 
can be determined by opcn-cuts and, short drifts. The seams as a rule are 
persistent and extend through the hills in uniform thickness to the next 
valleys The tnickness and character of the verious strat». in the overburden 
are of prime importance in strip mining, because of the varving costs of 
drilling and blasting different matcrialse 


Figure 2,A, is a general plan of.a typical strin area in this 
region .nd figure 2,B, shows the location of cuts when an irregular area is 
minede 


WOoSTHRN AND SOUTHWESTER™ INDIATA 
General Deecrintion of Area 


The mines described are situated in Gibson, Grecne, Pike, Sulliva, 
Vigo, and Warrick Counticse The topography of the area is generally level 
to gently rolling, excent in the southern part, whore the surface is hilly 
Many streams drain the arene Were the surface of the land is comparatively 
level, the outcrop of the minable, coal senms is buried, but in the hilly 
areas the coal outcrops on the hillsides. The shane of these minable areas 
ig irregular, since they conform to the contour of the hillse 


The mines described are served by the Chicazo, Milwauxee, Ste Paul 
& Pacific; Pennsylvania, Monon, Algers, Winslow & Western: and the Midland 
Railroadse 
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Goneral Geology 


The Indiana Nose 4, 5, 6, ond 7 coal seams are mined at various 
places in this areae 


No. 4 seam, where it is mined, ranges in thickness from 33 to 36 
inches. It is clean, except for a parting 2 inches thick which occurs ap~ 
proximately 9 inches below the top of the seam. It is comparatively level, 
except for the local dipse The strata above the seam var but usually con- 
sist of soil and clav, sandstone, and sandy shalee The bottom is fireclaye 


The thickness of Noe 5 seam varies. At one mine it averages 3 
feet and at another 4 feet 5 incnes in thicknesse The contour of the seam 
is irregular. At places, dips of 12° to 14° occur. The extent of these 
irregularities may be 400 feet before the seam becomes level or changes from 
adip to arisee The average grade, as arule, is 2 to 4 percente The 
overburden consists of soil, sometimes gray sandstone, fireclay, limestone, 
and hard shale. The bottom is fireclay. 


Noe 6 seam averages 5 feet in thicknesse An average section is 
as follows: 


COA: ieee sarergcd-acs a ese ars ecaseee ee 18 
Shale and tone parting esocces eC 
GCOaL  Ssie-w-s w:6Sr6 ew oe Vet ae were eee 14 
Shale and bone parting eecceee a 
ea reer eee ee ee ee ee ae 14 
Shale and bone parting eececee e 
COAL seacccesccnsecsceneecesees 


Total @eeseveeuveeneadeae Ceeenne 6 60 


Occasionally there are lenses of pyrite in the coale The overlying strata 
comprise shale, sandstone, and surface soile The bottom is fireclay. 


Noe 7 seam is being mined at one property and averages 4 feet in 
thicknesse The overburden was composed of hard gray shale, yellow sandstone, 
and claye The bottom varied from sandstone to fireclay. 


Prosvectins 


At virtually all the properties described, hand drills were used 
to determine the outline of the coal area, the character of the overburden, 
and elevation of the coal seam. The latter is of prime importance, as it 
indicates the haulage grades that may be expected after the coal is uncovered 
and reveals points where the overburden is abnormally thicke At some places 
holes are drilled 100 feet apart. The drilling outfit consists of a hollow 
chisel bit attached to lengths of $-inch pipe. Water is placed in the hole 
se the cuttings are forced up through the pipe by the churning action of the 
ill. 
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ILLINOIS 


SES © <a ee ET esas apelin 


Strip mining is being conducted in northern, central and southern 
Illinoise The topography of the areas is rolling to flate The coal seéans, 
as a mule, are not exposed on the surface but lie buried. The coal areas 
are located by drilling either with churn or diamond drills. 


The Alton, Iilinoils Central, Missouri Pacific, and Santa Fe Rail- 
Toads serve the mines describede - 


General Geology 


The coal seams mined are Illinois No. 2 (called the Third Vein), 
Noe 5, ;nd Noe be 


Noe 2 averages 4 feet in thicknesses. It is usually free of part- 
ings, but there are places in the mine where the coal thins, and at these 
places there sometimes is a clay parting. ‘The reional dip is southwest, 
and the seam usually follows this dio, which averages 20 feet to the mile. 
There are, however, local dips sometimes as great as 10 percente 


The overburden varies in character and thickness. It consists of 
soil, sand, glacial drift, shalo, and sometimes sandstonee As a rule, there 
is considerable water in the sande i 


No. 5 seam averages 50 inches in thicknesse Although usually it 
is free of pertings, somctimes there are lenses of pyrite in the seame The 
overburden consists of soil and clay, in some places soft sandstone, and blue 
shalee The bottom is firecloy. | 


Noe 6 seam at the mines described averages 6 reet in thicknesse 
There are a number of partings of varying thickness in the seam, thickest of 
which is 4 inchese At some places there are irreculnr bands of pyrite in the 
seame The overburden varies in character but as a rule consists of surface 
soil and clays, shale, limestone, and hard shalee There is a stratum of fire 
clay under the coale 


MISSOURI AND SOUTHEASTERN KANSAS 
Gereral Description of Area 
The topography of the areas varies from rough in central and west- 
ern Missvuri to rolling and flat in southwestern Missouri and southeastern 
Kansase At some places in central Missouri the coal outcrops on ridges, while 


in the western and southwestern parts of the State it may or may not apex at 
the surfacee | 
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The Kansas City Southern, Wabash, Missouri Pacific, Ste Louis & 
San Francisco, Atchison, Topeka & Santa Fe, and Joplin & Pittsburgh Railroads 
serve the mines describede 


General Geology 


The coal beds mined are the Mulky, Bevier, Foster, or Mulberry in 
Missouri; Limestone lately correlated as the Bevier, Lightning Creek or 
Mineral, and Weir-Pittsburg in Kansase © 


The Mulky seam averages 14 inches in thickness, is uniform in chan 
acter, and is free of partingse The strata above the seam usually are hard 
black shale, limestone, and shale and surface clayse At places where the 
thickness of the overburden above the Mulky seam exceeds 40 feet, the Summit 
coal seam appearse This seam is not minable. at the mines described. Below 
the Mulky seam is a stratum of hard gray shale. 


The Bevier coal ranges in thickness from 40 to 42 inches at a 
Missouri propertye There is a parting 6 to 8 inches thick, composed of hard, 
slabby shale and soft fireclay, usually 8 inches above the bottom of the 
seams The coal seam at places contains thin lenses of pyrite. The stratum 
above the Bevier seam is hard gray shale 13 feet thick. The Mulky lies above 
this shale stratume The bottom under the Bevier is usually fireclay 18 inches 
thick and under that limestonee At some places in this area both the Mulky 
and Bevier outcrop on the sides of deep valleyse 


The Mulberry, or Foster, seam averages 30 inchos in thickness in 
this area. There is a leinch parting containing pyrite at approximately the 
middle of the seame The overlying strata are light-gray shale, hard shale 
(locally called eetuene): surface soil, and claye The bottom is usually 
fireclay. 


The Limestone seam has lately been correlated as the Beviere This 
sean averages 17 inches in thickness, and is free from partingse Hardness 
is a characteristic of this coale The strata above the coal consist of hard 
black shale, hard blue shale, surface soil, and claye The underlying stratum 
is usually limestones | 


The Mineral or Lightning Creek seam averages 22 to 24 inches in 
thicknesse It is clean and free from partingse There are local dips, but as 
& rule it lics comparatively level, dipping to the northwest approximately 
le feet to the mile. In » fow places there are clay veins of varying thick. 
ness that cxtend vertically through the seam; however, these are not as ex~ 
tensive as those found in the Weir-Pittsburg seam, which is 60 to 80 fect bow 
low the Mineral seam. Tne overlying strata comprise hard, black sandy shale 
(cap rock), blue shale, grayish brow sandy shale, sand, and surface clays. 
The bottom is paTear ele 


The wetcerrenees or Cherokee bed is 60 to 80 feot below the 
Mineral bed. It ranges from 30 to 38 inches in thickness and 1s freo of part~ 
ings, except that in some places there is a rash on top of the bed. 
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One characteristic of this bed is the numerous clay veins or horsebacks that 
extend through ite Some Kansas operators estimate that 13 percent of the bed 
area is horseback. These clay veins are irregular in shape and extent. In 
estimating the recoverable tonnage of coal from a given area, consideration 
must be given to the probable area of horsebacks in the bede The overlying 
strata vary in character but usually are hard sandy shale, sometimes shale 
and a thin stratum of sandstone, blue and black shale, shale, and a thin 
stratum of sandstone, surface soil, and claye The bottom is black clay to 
fireclaye 


DESCRIPTIONS OF MINES 


_ The mines described are situated as follows: Nos. 1, 2, 3, and 4 
in Pennsylvania and Ohio; nose 5, 6, 7, 8, 9, 10, 13, and 16 in Illinois and 
Indianas and nose 11, 12, 14, 15, 17, and 18 in Missouri and Kansas. 


Mire 1 


The coal bed averages 52 inches thick and the overburden 38 feet. 
The usual maximum depth of overburden removed is 50 feet, although 70. feet 
has been removed in passing from one area af thinner cover to another. The 
overburden consists of shale with thin beds of limestone and sandstone,: a 
thin coal seam, and soil and claye The underlying stratum is limestones 


Method of Opening Property. 


Operations at this mine began by starting the opening cut approxi- 
mately 80 feet inside the outcrop, where the overburden was & to 10 feet 
thick. This cut was made on top of the coal and followed the contour of 
the hill. This first cut was from 70 to 80 feet wide, and the excavated 
material was wasted on the surface toward the outcrope The opening cut was 
continued to the limits of the propertye 


Drilling and Blasting Overburden 


Figure 3 is a plan and section of a part of the workings of this 
mine a | | 


When the overburden exceeds 25 feet in thickness it is drilled 
and shote Drilling is done horizontally with a drill equipped with a crow 
foot bite Holes 6 inches in diameter are drilled to a depth of 50-to 80 
feet, averaging 55 feet. These horizontal holes are spaced on 25-foot 
centers 6 to & feet above the top of the toal. The material drilled is 4 
hard shalee The speed of drilling is approximately 1 foot per minute but 
- varies somewhat with the formation. Two men operate the drill, and the 
average cost of drilling is 12 cents per foot. _ 


The holes are charged with -3- by 16-inch,:-40-percent ammonia 


pase, stick explosivese This charge is placed in the rear of the hole, tamed 
with clay stemming, and fired with an clectric detonator. Approximately 9.6 
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cubic yards of overburden is broken per pound of explosive. Formerly the 
holes were charged as follows, beginning -t the rear of the hole: 


reet 


Explosive aside eacqvesat tea bcuee canes le 
Stemninge eccveccsesrceoccssvere 15 
ExMLOSIVE ceoccccsssececonertes 18 


Tampin lB @eeevcesecsesrecovaeces 30 | 


HOLE ecvacceccscecccccccnsese 15 


Tris methoec of charging wis found to be less effective than plac» 
ing all the explosive together 


Uncoverins Coal 


Stripping is being done in two areas on this vroperty, but coal is 
loaded from each section alternately. Both strirpinz shovels are operated 
by steam and are of the f-lllerevolving railroad type, moving on railse The 
booms are SO feet long ani dipper sticks 56 feet, and the dippers have a 
espacity of 6 cubic yardse 


After the initial or onening cut 70 to 60 feet wide has been made, 
the coal nearest the outcrop is removed for a width of 30 to 40 feet, or half 
the width of the cute ‘The strinping shovel then begins the second out in 
the overburden. This cut is 30 to 40 fect wide, and the spoil is cast into 
the space from which the coal has been removede The distance from the high 
wall to the spoil vile is 60 to 80 feet. Tho strinping shovel continues to 
dig until the dipper sticks heve been extended to their offective limite 
Then the shovel is moved 5 fect ahead, travelins on short sections of raile 
the spoil is deposited in such a manner as to minimize the angle of swing 
of the shovele Each onerator has his idea as to the proper method to follow. 


The dipper is dumped so as to koep the foot of the spoil bank parallel to the 
Cute 


The ideal cut is long and straight, but it is seldom possiblo to 
keep the cuts straight, owins to the irregular contour of the hillse The 
mnoximum space for dumping the spoil is obtained when the shovel is on an 
outside curve. Fisure 2 shows the position of successive cuts in an irregue 
lar areas Each cut is shortened by increasing the radius, and finally one 
comparatively streicnt cut is mnce across the areare 


One strippinm stovel averaged 276 cubic yards per hour (actual 
digging time), and uncovered 31.7 tons of conl. The actual digzing time of 
the shovel averaged 77 rercent of the totel time workcd. The 23 percent 
lost time was due to major ond minor repairs and delays. 

After the overburden has besr removed, tre surface of the coal is 
Cleaned with chovels ard swept with steel brooms. 
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Coal Loading 


Each section of the mine is eaulpped with a steam-powered loading 
shovel mounted on caterpillar truckse The dippers are of the standard coal- 
loading type, each having a capacity of 1~% cubic yardse One loading shovel 
is operated behind each stripnpins shovel. 


The loading shovel operates on’ the bottom where the coal has been 
removed and.loads the coal ihto cars. These cars run on a track on the coal 
berm or top of the coale The coal is not blasted but is loaded from the 
solid facee An average of 55.5 tons. per. hour is loaded by each shovel. 


Haulage | 


Rail haulage is used, the track gage being 36 inches. The track 
is in the pit at the edge of the solid coal berm, which is usually in the 
center between the spoil pile and the high walle (See fige. 3.) Wooden ties 
and various weishts of rail are used. As the loading shovel advances in the 
first or box cut, the track is extended, and a 30 to Umfoot strip of coal 
is loaded out to the limit of the property. Then the track is shifted from 
the edge of the spoil bank to the center of the uncovered coal, a distance 
of 30 to 4O feet. Track shifting is done between the stripping shovel and 
the loading shovel with a crew consisting usually of seven mene 


Jide-dump-type cars of 4 tons capacity are used. These cars are 
hauled by 1&-ton steam locomotives in trips of 10 cars eache Empty cars 
are placed alongside the loading shovel and when a trip is loaded the loco» 
notive transports it to the tipple, a distance of approximatcly 2 milese 
There are three trains in operation. A single track extends from the load 
ing face to the tipple, with passing tracks at intervals to permit loaded 
and empty trips to passe 


Drainage 


The pits are self-draininz.e There are, however, several gasoline 
driven centrifugal pumps on the property that can be used in an emergencye 


Preparation 
The tipple is of wooden construction and is equipped with three 
loading tracks.e The coel is dumped from the cars into a hopper and passes to 
ghaing screens of the round-hole typee After sizing, it passes to picking 
tables and loading booms into railroad carse 
Water Supply . 


Water for use in locomotives and shovels is obtained from a local 
water company and is pumped to water tanks for distribution to points where 
44 is requirede 
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Shovel data (see tables 2 and 3) .2/ 


Average overburden removed per pound of explosiveeeeecubic yards 9465 
Average stripped per hour AigsinGeececccsvescevcccvscvecced0es 276 
Average coal uncovered per hour diggingeccceccececccnvesnces tONs. 316 / 
Ratio digging time to operating CimCececcccvccccecsccsevenercent. {/ 
Average. coal loaded per NOUL ccececscesscccccvesescvccecceses tOns. 8505 
Average dail MrOguUCtION: Of COA] «0060s 6.066.080 006 06 6a ee ee eee Oe Lio 


Tables 2 and 3 follow the description of individual mines (pp. 84-85) 
and give data on all strippine shovels, draglines, and loading shovels 
used in mines 1 to 18, inclusivee 


Mine employees, based on production of 740 tons per worki er section 


Number Days worked Total 
Class or men er 3 per week man-hours 


Bank drilling and shooting {0 
Stripping shovels 

Engineer 1x 3u/ 

Craneman Lx.3 

Ciler 1 x Jeoeccoece 1,008 

Fireman 1X5 | . 

Groundmen 3x 3 

Coal hauler 1 x 3 
Loading shovels 

Engineer 1 ) 

Fireman i ecouamataaucet: | 5 175 

Groundmen 2 
Coal ClEaneYrSeeccveccccgncece: 5 130 
TT ACKMClie es saae see's wae wees 5 175 
Locomotive enginecrseececee 5 130 
DEK EMC) oe wis eae oes Oe eweee 5 130 
igre nrr reer r ky rrr rrr 5 35 
TIDPLCMEN eos sse0e eee seww ee 5 420 
MpDle Toren atisseenases aeee 5 aD 
MECSGT Seen vue ghe cculewests D) {0 
NISCE or eOU heb ieckaneeecwe. 5 10 
mine t UO aces sulekadiows 5 ne) 
superintenlente eenseevaesee 6 48 
1 4 shiftse 
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Recapitulation on weekly basis, production 3,/00 tons 


Tons 

Oo Total per man Man—hour 

Class manhoursjper shift per ton 
Bank drilling and shootingeese |’ TO 37020 0.019 
Stripplingersecccccccssesccves 1003 OHef e2(5 
LO2A2dLINGecccccvccceccsccescsevee 05 10567 0032 
Haulagmeoceccccvccsccvecsccsece 35 673 ell] 
Tippleseccercessseccecccsccce 490 52.8 0132 
MiscellancouSecccecssccsecese 140 185.0 0038 
Supervisloneccvcecccccccsceaccs 8% 6.4 2024 
Totalecscccevccessccccene 2536 10.7 0685 


Notee- "Swing" crews ere used to limit the work week to 35 hours per 
employeee Wage rates and working conditions are governed by contract 
between the operator and the United Shovel Operators and Helpers Asso~ 
Clation. 


Mine 2 


The topography of the property on which this mine is situated is 
roughe The coal averages 52 inches in thickness, an average section through 
coal and overburden being + 


Feet Inches 


Soi 1 vend: Claysis sk uss sa wkewor “0 seed 
SaendstonCeccccscecececces 6 eeeece 
Black Shalcecescscccocene le ecvece 
Rooster Cotlececcecceecee L GS 
LimestonGeccecesecccevecee le eaveoe 
Satcia-r eee eee ee ee ee 1 @r,ee0c¢0 
DIMCS CONE ve es see ese eewees 2 @eence 


Shalececcecnsccccsccccsecs ° a 


for Riwrery ee ae ae Pe eee ee a 


The average thickness of the overburden is !'5 feet, but at places a thick 
ness of 68 feet has been removede 


Since the general plan of operation is similar to that described 
at mine 1, only those phases that differ will be described in detail. 


Drilling and Blastine Cverburden 


Holes are drilled vertically from the top of the high wall. ‘they 
are 20 to 30 feet from the edge of the bank, on 25-foot centers, and are 
drilled with a standard well~type rig powered with a gasoline engines The 
diameter of the holes is 6 inches and they are drilled to within 5 to 8 feet 
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of the top of the coal, the depth varying with the thickness of the over- 
burdene Approximately 105 feet is drilled per 7hour shift, and the cost 
averages 15 cents per foot of hole drilled. 


The holes are scasiy chambered or sprung with 30 to 35 nounds of 
liquid oxygen explosive (LOX) and then charged with either LOX or Yd, by 
l@inch, 4O-percent ammonia~-base explosive. From 200 to 300 pounds of ex+ 
plosive is used for a 50-foot hole. Explosives are fired with electric 
detonators, Approximately 11./ cubic yards of overburden is broken per 
pound of explosive. 


Uncovering Coal 


A steam-overated stripping shovel is used to uncover the coale 
It is of the fullerevolving type, mounted on railse The boom is 80 feet 
and the dipper stick 53 feet in length, and the capacity of the dipper is 
6 cubic yards. This shovel operates in a pit 60 feet wide from hizh wall 
to spoil bank. .Coal is removed for a width of 40 fcet from the outs ide, 
leaving a 20-foot coal berm. The strinping shovel removes a cut 40 feet 
wide and deposits the waste material into the opening from which the coal 
has been removede The method of operation is similar to that at mine le 


The ratio of the actual digging timc of the shovel to the total 
operating time is 63.3 percent, and it moves an average of 301 cubic yards 
per hour (actunl digcing time). The amount of coal uncovered per hour 
averages 2869 tonse 


“Following the removal of the overburden, the surface of the coal 
seam is cleaned with a tractor-oncrated bulldozer and swept with steel 
broomse 


Coal Loading 


Loading is done with a steam-oporated shovel mounted on cater 
Pillars and equipped with a 1<cubic yard dippere The coal is taken from 
a cut 40 fect wide and loaded into cars placed on a track near the edge of 
the 200foot berm, similar to figure 3. It is not necessary to shoot the 
coale Approximately 66.7 tons of coal are loaded per houre 


Yaulaze 


Track is of mixed weights of rail ranging from 65 to 85 pounds 
and laid on wooden tiese Track gage is 36 inchese Motive power is supplied 
by three 18-ton steam locomotives, and each locomotive hauls two cars per 
trips The haulage line is sinsle-track, except for three passing tracks, 
and the average distance from the coal face to the tipple is ones milese. 


Cars are of the drop-bottom type and have a rated capacity of 25 
tons. Side boards have been added to the cars end this capacity has been 
increased. ; 
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Drainage 


A small amount of water accumulates in the pits and is gathered 
in sumps anc discharged by exwinch gasoline-driven centrifugal pumpse 


Preparation 


The coal is dumped into a hopper at the tipple and passes to shak 
ing screens for sizing; thence over picking tables end loading booms to rail. 
road carse The tipple is of wood and is equipped with three loading tracks. 


Sumnary 
Shovel data (see tables 2 and 3). 


Average overburden per pound of explosivesesceesvece cubic yards 
Average stripped per hour AigZingescccccccscscccvccssvscsecde 

Average coal uncovered per hour AieeinGeccccccccvcscccvecvees (Ons 
Ratio of digging time to operating times ccccvcseccccvcccsepercent 
Average Coal loaded per MOULD 6 oes. e e006 060056666 wb 006586060406 0ONS 


Average daily production of COS! 6666s w er Cererre re eee oer er ler 
Mine employees, based on production of 625 tons per working day 


Hours | Days 
Number worked worked Total 
Class of men per_ da per week mar-hour's 

Drillerececvcecv,ecscrccccccce 1 1 5 35 
HCL PcLecccsvcessccccvscveccs | 1 ¢ 5 35 
Shoo teLreccesvcvecssevcsvscscece 1 7 5 45 
Stripping shovels . 

Daetacer 1x 3h 

Craneman Be ae 

Fireman Lake oe tet erence ol 7 5 735 

Oiler 1x3 

Groundmen ex 34 ’ 

Coal hauler 1 x 3 
Coal loaders: 

Engineer 1 

Fireman Leeccevecccocces 3 903 5 140 

Groundman l 
Coal ee 2D 903 5 10 
ocomotive engineers peace | 
erent it brekemen 3 6 Je5 D 280 
TrackMErsceenecesveeeeeseces 6 { 5 210 
Tippleesreesvsssescescveccess 11 T 5 365 
Mechanicseeceerecvveacnccces : 7 5 a 

CeLlLANGOUSe cocecececcovese T 
Gan Pintendontsieaaves sees 1 § 2 hig 
a SE ee ee -F 

‘7 3 shittse 
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Recapitulation on weekly basis, production 4.12 tons | 


Number of Man-hour 
Class jman-shifts per_ton 
Bank drilling and snootinZgoee 0.03 
Strippingeccacccvsceccccccsece 0236 
LOadingscecccessccsccccceccee 0089 
Harllageeacvecccceccccvcccccces ol5/ 
Tipplesesccccccccccccvccecere e124 
WMiscellaneouseccsvccecccccces 25 2056 
Supervislonecceccccccccccsccce 6 | Lg 20.8 ; e015 
296 | 1065 0710 


Notee~ "Swing crews are used to limit the working week to 35 hours per em 
ployeee Wage rates and working conditions are governed by contract between 
the operator and the United Shovel Operators and Helpers Associatione 


Mine 3 
The coal outcrops on the side of hills, which are irregular. The 


seam ranges in thickness from 35 to 4O inches. A typical section through 
coal and overburden is as follovss : 


Feet Inches 


Surface clays and SOllee eevee covcce 

Rooster codlecccccccccc® cose ecccce 

LImestoneeccccescccccses 15 eeoece 

Shale (soapstone)cesescse O g 

LIMESTONGe cvccesceccsecvece 1 

Shale (sonpstone)eseceece 5 eoeves 
3 


Coal ecescccncccsreccecsee 
The overburden averages 40 fect in thickness. 


The property was opened in a manner similar to that at mine l. 
The workings are on the hillsides and follow the contour of the hills. The 
coal is approximately 50 feet above the railroad tracks near the tipple. 


Drillins and Blasting Overburden 


Vertical cracks are presént in the thick limestone stratum, and 
the overburden is prepared for blasting by drilling holes both vertically and 
horizontally. Vertical holes are placed 30 feet from the edge of the bank 
and on 25>-foot centerse They are 6 inches in diameter and are drilled to the 
rooster coale The horizontal holes are drilled in the & inch stratum of 
shale (soapstone), which is immediately below the 15 feet of limestonee These 
holes are 6 inches in diameter, spaced approximately 20 feet apart, and 
drilled 65 to 75 feet deene The vertical drill is the standard well-drill 
typee The horizontal drill is equipped with a clawlike cutting bit attached 
to an auger, which is made up in 10-foot sections. 
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The drills are operated two 6~hour shifts per day, and the drillin 
cost averages 6 cents per foote: 


The vertical holes are sehaeeea with approximately 2 pounds of ex 
plosives per foot depth of holee The horizontal holes are charged with | 
approximately He 5 pounds of exol osives per foot of vertical bank. Forty-per- 
cent ammonia~base explosives, in sticks 3 by 16 inches, are used, and the 
charges are exploded by two Noe 6 electric detonators, placed one at each end — 
of the chargee Approximately 10.4 cubic yards of overburden are broken per 
pound of explosivee 


Un covering Coal 


The overburden is removed with an electrically operated shovel, | 
which is equipped with a 97~s foot boom, 6-foot dipper stick, and a 16 ratiiss. 
yard dippere The shovel is of the fullerevolving type mounted on caterpillars | 
and is self-propelling. Cuts are taken from the high wall, and the excavated 
material is deposited in the space from which the coal has been removede 
Cuts are usually 30 feet wide, and the distance from high wall to spoil pile 
is 60 feet. This shovel advances 10 feet at each movee The average amowt 
of overburden moved ner hour, actual cisging time, is 700 cubic yards, and 
62 tons of coal is uncovered. Ratio of digging time to operating time is 41 
percente 


The surface of the coal is cleaned with a tractor-operated road 
scroper and steel broomse 


Coal Londing 


The coal is londed into trucks with an electrically operated coal- 
loading shovel equipoed with a 3~cubic yard dippers This shovel usually 
makes a cut 30 feet wide leaving a 430-foot coal berm next to the high wall on 
which the trucks operatee An averege of 157 tons is loaded Eee houre ‘The | 
cool is not shote 


Haulage 


Truck haulage is used at this minee There are five truck-~operated 
trailers, each having a capacity of 17 to 18 tons, which haul from the load 
ing shovel to the tipple, an average distance of 1-5 miles. The main road 
is graded 30 feet widee A width of 18 fect in the center of the road is sw 
faced with limestone, which has been crushed to 3 inchese <A runway is graded 
from the surface into the pit, and the coal berm serves as the roadway to ve 
loading shovele 


Average time required for loading one truck was 3e25 minutes, and 
the elapsed time for a round trip to the tipple was approximately 15 minutese 
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Preparation 


The tipple is equipped with round=hole shaking screens, loading 
booms, and picking tablese There are three loading tracks. 


Summary 
Shovel data (see tables 2 and 3). 
Average overburden broken per pound of explosiveseessecubic yards 


Average etripped per hour Cigzinveccccveccsecccscecsvev cess 
Average coal uncovered per hour diggingesecccccccccccccvceves tONS 


Ratio of digging: time to operating timeececcecccdectsevses percent S1 
Average coal loaded per TOUT oo oe a's 0 0 65556.0:8-6 6600 Wl ee Bees ee wees eo tOnS 167 
Average daily production Of COBleccccccccccccccrcccccvcerscceede 2,000 


Amount per kwerhre, StrippinGe ccccccvnesesccsvevvsececseCUulic yards 
Coal per kweehYe, Loadingecvccvcccccccncsccsccrveccvececesesee tOnS 
Total power cons tion per ton of COalescevceccevrecccscocekKWorllls 


Mine employees, based on production of 2000 tons per working day 


Hours Days Total 

Number | worked worked man-hours 

Class | of men er day or veelk per weck 
bgp Es) gf: Per eae ee ee ee 6 5 120 
Helpersescccdscssccccvechisoel - kb. 6 5 120 
SHOUT Ses savebosevsceseseeee |’: 2 6 5 60 


Stripping shevels 
Runner 1x 3% Oo 
Oiler ‘Lx eee eee 15 {e5) T — 187065 
Groundmen’3 x3 —_ , oo | 
Loading shovels 


Runner 1x | - ee 

Groundmen 2 x Ereateasessed 6 6 ? me 
Coal cleaners 8 x Coccccesece 16 | 6 5 480 
Truck drivers 5 X Coecesesce 10 6 5 300 
Roadmen St Qcssessese | 10 6 5 300 
Tipple 20'X Zeiewescves | 4O 6 D 1,200 
MOCHOM1 CG '5:5:4-5:5.0-0S Seno eae ees 2 T D {0 
Miscellaneous 5 x Cocccveces 10 6 5 300 
Forenen 3 X  Ciceesewus 6 6 qt 252 
Superintendentecececcccscccce im: 6 
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Recapitulation on weekly basis production 10,000 tons 


Tons 
‘umber of Total per man 
__Class man | man-hours per shift 


man~shifts 

Bank drilling and shootinZeee Bae arillsne and GhootinscccT 50 

Strippingecccccrecsccecceccecs 
LOadinGecesecscccsccccceseccs 
-Havlageecccccercccercseccvcces 
Tippleseccosenscccecvecsssccse 
MiscellaneduSescccccccevccece 
Puen an ae eee reser ennen en 


Notee "Swing" crew extra men are used in various operations to limit the 
work week to 35 hours on all units except the i oe shovel, which is 
according to the contract with the Unione | 

Mine 4 


The coal which averages 5 feet in thickness, outcrops on the sides 
of hillse An average section through coal and overburden is as follows: 


Feet Irches 


Sand and Clay suit wes elke en ecensenietees saws... 8 @ecceos 
Laminated blue shale CLOUPN estwinedens sans 15 eooveoe. . 
ROOstar COALeccacesnccecesecesecrvevecansece va eesece 
TMOG CONG bora 6.6.06 oe bie eww Als Wh Sea elses 14 evecce 
FireclLayeccceccccssncccccccscsccsccccscccccse. S otewes 
ROOL COAL eccccncccccecveceavevcccssesccccee lL ecccce 
Draw slatdececceccccvecrvesecccaseccvccecces @) 10 
Clon Mare ee eee ee a eee re eer are ee ere eee 5 evoecve 


The mine consists of two sections and was opened near the outcrop, 
where the average thickness of the overburden was 10 to 12 feet. The first 
cut is usually 90 to 95 fcet in width, and subsequent cuts are taken from 
the high wall, 45 foet in width. The irrogilar arcas are mined by a method 
similar to that shown in figure ce a 


Drilling enc Blasting Overburden ‘° 


| The thickness of the overburden averages 4S féet. The maximum 
thickness removed has been /2 feet, but it is usually limited to 50 feete 
The bank is drilled vertically. Holes are placed 21 feet back from the edge 
of the high wall and spaced 26 to 30 feet aparte This arrangement loosens 
the overburden for a Lem foot Cute The diameter of the holes is 6 inches and 
they are drilled through the thick stratum of limestone into the fire clay 
above the roof coale A standard well~type drilling rig ig usede ‘The cost 
of drilling averages 18 cents per foot of holes 
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Approximately 85 percent of the holes are chambered with one Users 
by 18-inch cartridge of LOX. The holes are then charged with 9 or 10 par ee 
ridges placed in the bottom of the holee Clay stemming is then tamped into 
tne hole until it reaches the top of the rooster coale Tien three or four 
cartridges of LOX are placed on top of the stemming and the rest of the hole 
is filled with clay stemming and tanpede This metnod of prenaration places 
one charge of exvlosive at the limestone stratum and another in the tough 
laminated shalee The detonating charge consists of a stick of 4O-percent 
gelatin dynamite, which is exploded electrically. There are two detonators 
for each hole, one in the top and the other in the bottom chargee The chara 
acter of the overburden is different in the two sections, but an avcrace of 
1615 cubic yards is broken per pound of explosives 


Uncovering Coal 


Hach section of the mine is equipped with a steam-operated, full 
revolving-type shovel mounted on rails.» Tne srovels are equipped with 90- 
foot booms, 5~foot dipper sticks, and dipners with a capacity of 6 cubic 
yardse Stripping is continuous at bota operations, but coal is loaded alter~ 
nately from eache The distsnce from high wall to spoil pile is usually 90 
feete Cuts from the high wall are approximately 45 fect, or equal to the 
width of the coal cute The excavated material is placed on the area from 
which the coal has been removede Sliovels are advanced 6 to 8 feet per moves 
Approximately 5,000 cubic yards is mcved in 2] hours by each unite There 
is a leinch layer of bone on top of the coal seam and a Ppomtnen oon eee 
bulldozer is used to clean the surface of the coale 


Coal Loading 


It is necessary to shoot the coal. at some places, where there are 
local dips and the coal is harder then where it is levele The coal is shot 
with either black or pellet powder, except wnere it is wet, and then a half 
stick of dynamite is used for each hole. 


Hach section is equipped with a steam-operated loading shovele The 
dippers are of the coal-loading type and have a capacity of 13 cubic vards. 
These shovels remove the coal from a cut 45 feet wide on the side nearest the 
outcrop or spoil banke The coal is loaded into cars placed near the edge of 
the coal berme 7 


The position of loading shovel and track is similar to that show 
in figure 3. 


The loading shovel operates 11 hours per day and has a capacity of 
c00 tons an houre 


Hanlase 


Rail havlace with a track gucse of 36 inches is usede The track is 
Constructed with 60-pound rail placed on wooden tiese ‘The maximum grade 
against the loads is 3 percent and 4 percent in favor of the loads. 
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. Motive power is furnished by two, 30~ton, geared steam locomotives, 
Each of these locomotives hauls five 40-ton~capacity drop-bottom cars per 
tripe The capacity of the cars was increased from 25 to 30 tons by the addi- 
tion of 10-inch and 18-inch side boards, the 18-inches being on the far side 
from the loading shovele An li=ton rod or standard~type locomotive is uscd 
as a helver at two places in the line where the grades are heaviest. ‘The 
length of the line from coal face to tipple is approximately 2s miles, and 
it is single track, excent for passing trackse The average loading time is 
25 minutes pcr tripe | 


Drainage 


It is necessary to pump water from the pits following heavy roins. 
The water is ditchcd to sumps and discharged by small gasoline-driven pwns. 


Preparation 


Coal is dumped from cars into a 20O-ton bin at the tipplee Fron 
the bin it is fed by double feeders into a 5=foot pan conveyor, which passes 
the coal to either a crusher or shaking screense The screens are of the 
roundhole type, and the coal is sized according to demand. The tipple is 
equipped with three loading tracks, picking tables, and loading boomse The 
tipple machinery is operated by alternating current purchased from a public 
utilitye 


Water Supply 


Water for shovels end locomotives is supplied from deep wells and 
a spring. When running full time, 70,000 to 75,000 gallons are used per day. 


summary 


Siovel data (see tadles 2 and 3). 


Average overburden per pound of explosiveecescesCct0ic vards 
Average stripped per hour digginge Ccocer vor roreoeevedies 
Average conl uncovered per hour diggingeserecccccececentONs 


Ratio of digging time to onerating tincCeceesecccoseeepercent Se 
Average coal loaded per Nhoureccccvccccccccvccsescessscce Ons 15 
roduction Of CoAlasseccscccsvvecsvceseseee(Os 1600 
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Mine employees, based on production of 1,600 tons per working @ 


Hours Days Total — 
{Number [| worked worked man=hour s 
of men | per da per week per week 


Dril CTSeccecerrveeesseecervevees L4H0 
HelpeTSececvcveccscccscnscveces 140 
Choo LED See's soe es ewer eewaeae 140 
Stripping shovels, twos 

e engineers x zu) 

e cranemen x5 

2 firemen X Joecscoes 2,552 

2 oilers x 4 | 

2x 4 eroundmen x 3 J 
Loading shovels 

1 engineer x 22/ | 

1 fireman K Coceccccsccces 5 coO 

epitmen xe A 
Coal cleaners 2 x Sesieswoe sas 5 Ui 
Locomotive engineers 1 x Cece é 55 
Locomotive brakemen 1 x 2eees 5 55 
Trackmenecescecccccsccsccvccese 5 105 
Tipple: 2 14 cusecsee osc socs 5 700 
Waste disposal ox Covecceeos 5 100 
Mechanl CSsveewsesee600s sees e 5 105 
MiscellancouSececcccccecccece 5 350 
Superintendenteccscccvcececce 6 

958 


l/ 3 shiftse 
2/ 2 shiftse 


Recapitwlation on weekly basis roduction 8,000 tons 


Tons 
umber of Total per man Man~hour 
Class man<shifts man~hours per shift per ton 
7 . 


Bank drilling and shootingeee 


Strippingesreccsesesssceseces 0293 
LOAMING iw se 6 ews be ou ea eawus® e082 
Het APC iis ads wietoelo-siere cde eew cele 2027 
CUPP O55. 5 Glos wee seaie oo eee ees eL00 
MiSCEL1LANnGG Us s<6 écéc.e bc'e0 ee e's 0057 
Supervislonseccccescccvcecccce »00 


ars , O58 @) 519 
ee see rene eenaeetieetmeregen peanaangieene asap : a 
Notes Extra men are available for different classes of work to adhere to 
the terms of the contract between the operator and the union. 
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Mine 5 


The surface of the land at this prorerty is practically levele The 
outcrop of the coal is covered and it is Jocnted by drilling, usually with 
hand drillse The corl ranges from 33 to 36 inches in thicknesse There is 
one parting, with a maximum thickness of 2 inches, approximately 9 inches 
from the top of the scene The overburden varies in character and thickness, 
but usually consists of sandy clay, sandstone, and shalee At places the 
sandstone is 20 feet thicss When this occurs, the overburden is drilled 
vertically; but where the sandstone is thinncr, the bank is drilled hori- 
zontallye 


Drilling and Blasting Overburden 


Figure 3B, shows the system of vertical drilling used. Holes, 
which are 6 inches in diameter, are drilled on 25-foot centers and to within 
18 inches of the top of the coale ‘They are drilled with a standard well~tyne 
rige There are two crilling riss, each overuted by two men. As a rule, 
four holes 35 feet deep are drilled in a shift by each crewe Enoch hole is 
charged with 100 pounds of 30 percent explesive and is fired with electric 
dctonatorse Aporoximately /25 cubic yards is broken per pound of explosives 


When horizontal holes are used, they are also spaced 25 feet apart 
and are 4 inches in diameter and 35 feet in Gepvthe The holes are placed 18 
inches above the ton of the coale Two men can drill and shoot three holes in 
a shifte These holes are charged as follows: 50 pounds of 4O-percent, Dee 
by S-inch gelatin dynamite, 4 feet of clay stemming, 50 rounds of 40-percest, 
Os~ by Seinch gelatin dynamite, and the remainder of the hole *tamped with 
clay stemming. The holes are fired with electric detonators. Approximately 
966 cubic yards are broken per nound of explosive. 


Uncovering Coal 


The coal area was opened with a box cut (fig. !,A) averaging 30 
feet in depth. <A vorrow pit was first made outside the crop with a dragline 
oxcavatore The edge of the borrow pit, which is 80 feet wide and 15 feet 
decp, is 35 feet from the side of the box cut, which is 65 feet wide. (Fig 
ue) The excavated matcrial from the box cut is dumped into the borrow pit, 
end the slope of the spoil averages ls to le Successive cuts from the high 
wall are usually 40 to 45 foot wide, and the distance from high wall to spoil 
banc averages 70 feete | | 


| The stripping shovel, which is electrically operated, has a 105-bo0% 
Jexfoot dipper stick, and 30-cubiceyard-capacity dippere The shovel is 
usually advanced 8 fest with each movee This shovel has not been in opcre- 
ticn long enough to give a fair estimate of yardaze excavated per houre 


The surface of the conl is cleaned with a bulldozer, shovels, and 
wire broomSe 
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Coal Loading 


The coal is shot before loading. Holes are drilled on 10~ to lew 
foot centers with an electric coal drill and are charged witn 1/2 to 1 stick 
of 4O-percent gelatin dvnanite and fired with electric detonatorse 


A coal-shearing machine cuts parallel to the length of the pit, 
usually 30 feet from the high walle This makes a straignt wall for the load 
ing shovel to work against, and also an even berr: line, an advantage with 
truck haulagee ee | 


The coal is loaded from a cut 40 foet vide with an electrically 
operated loading shovel having 12 3<jecubiceyard dipnere The conl is loaded 
into trucks, which operate on the 30-foot coal berme Aporoximately 25/7 tons 
of coal is londed por houre | 


Haulage 


Truck hnulaze is used from the coal face to the tipple. Five 
truck-dram trailers having a capacity of 16 tons each ‘are in usee A main 
hnulage rord is constructed outside the opening cut, and roadways are made 
into the pit from tne main road at varving intorvals averaging, about 700 
feete The main road is sraded 50 feet widee Sandstone from the overburden 
is crushed to 2 inches and used for the subbasee Cinders are used as a top 
dressings 


Drainsge 


Water that accwmlates in the pit ig pumed to the surface with 
electrically operated pumpse Tucse arc mounted on skids and can be moved 
easily from place to placee 


Preparation 


The coal is dumped from the trailers into 4 hopper and is conveyed 
to shaking screcns in the tipplee The coal is sized according to demande 
The tipple is constructed of steel, is equipped with picking tables and load 
ing booms, and has five loading trackse | 


Powe 


Electric power is purchased from a public utility company, and comes 
in at 33,000volt, ™ phase, 60~cycle alternating currente It is stepped dorm 
by transformers to 4,000 volts for usc on the stripping shovel and to 2,300 
volts on the loading shovele Other cquipment is supplied with WiO-volt 
alternating currente 
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Summary 
Shovel data (see tables 2 and 3). 


Average overburden per pound of explosiveeeccccsecesctbic yards 
Average stripped per DOUY 6.660 60046 60s ba Oe eases we OOS 


Ratio of digging time to working timeerccocccccececeeeepercent 10 
Average clean coal loaded per houreccesncceccrcccececccveeetON8 25] 
Power consumption per ton of COAL ecccccccccccccscencceakWerhl's Hee 


Average daily production of clean COS Lb 6 wie 0.6 004. Woe ee eee TONS 
Mine employees, based on production of 1,800 tons per worki 


| Hours Days Total 
Number { worked worked man-hours 

Class of men jper 4 er week per week 
Drillers 
Helpergeercececesecescsesscceve Le 7 504 
Shooters 
Stripping shovels: 

Engineer 1x i 

Oiler 1 =x Jececceescvcce 9 g 4ze2 

Groundmen 1 x 3 
Loading shovels 

Operator 

Ghloreeseeseeeeeeeeeseeeeed 3 i 6 126 

Groundman 
Cleaning and shooting coalese} 14 7 6 53S 
Truck OperatOrSececcseccscoce 5 1 6 . 210 
Truck maintenanCeececcsccsserce 3 vi on 126 
Road maintenanceccccveccscee 6 T 6 252 
Tippleecesescccscesvesscencses 3e T 6 1, 3/4 
MechaniCSeccccnccsesscscscced 5 7 6 210 
Electricianseccececvcevcvvecn 5 { 6 210 
Miscellaneous Pitoecseccvcsces 1 { 6 Le 
Other miscellanecouSsecececece a 8 6 Lig 
ClerkSecccenecccossseecccsece 4 & 6 yu 
Mine foremaneaccoevecacceveres 1 8 6 Ug 
Hnginemenescecccssscsvecccece 2 g 6 pe 
Superintendenteccressescscesec 1 S 6 

10 & 
L 3 shiftse 
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Recanitulation on weexly basis, production 10,800 tons 


Tons — 

Number of Total per man Man-hour 

Class man-shifts | man-hours jo per shift per ton 
Bank drilling and shootingee.e fe 504 0.047 
SUPi DDI Nesseusowbisiesasaersecae 54 UZO elite 
TOAd no wesuneeeeeGanewewecmme]! “LOC 714 e066 
HoUL ae Os saawweusweewe eee et cat's $4 pitts 005! 
Mpplesiueieswetesacestesesee) 102 1, 34 9125 
MiscellaneOuseccecsecccceccece 102 (50 2069 
SPCTVislOneccecccccsvcrcocce le 6 «O09 
13 25 Lfe5 e410 


Notes» Wace rates and working conditions are governed by contract between 
onerator and United Mine Workers of Ancricae 


Wine 6 


The topocraphy of this property is rolling. The coal, which averages 
4 feet 5 inches in thickness, outcrops at places in valleys but for the 
greater part lies buriede The outline of the coel body is irregular, and it 
is located by drilling with hand drills with holes usually on 100-foot centers. 


As a rule the coal dips 2 to 3 percent, but groater dips occur 
locally, and differences of elevation of the seam as found by drilling are 
more important than its thicknesse 


The overburden varies in character and thickness at different places 
in the minee A section at one place was as followss 


Feot Inches 


Surface SOlilececccccvccccncsercccerce veces & 
SandstonGeccececcccssceccccsercccsecscscessese L5 
Black, hard SHALC ee sede eee eens sees ee eee eooe 
itusalexckqoltcra ee ae eee ee ee ee eee ee eee ee ee ee ee C 
Gray ShaleCecvccccsccccccccecccscccesccevvce 1 
Black, blocky hard shale (steel band )ecece eceec 
Black, hard SHALCeccccccecsenevecccesevvcese C 

Lt 


COAL ecccccccrcccccncnevceesccssocceccecene 


WEUOIWN OVO OWA 1 oO 


VIPCCLAV es st4S SS eSe wee Moers eReeseweeeeeee “ewes 
This mine consists of 2 sectionse 
Drilling and Blasting Overburden. 
Drills of the horizontal type are used, one in each section of the 
mines Holes 6 inches diameter andi 50 feet deer are spaced on 20-foot centers, 


They are drilled approximately 2 feet above coal in the stratum of black shale. 
If the thickness of the sandstone and limestone is excessive, the drills are 
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mounted on a truck and another row of holes is drilled. These holes are 
started in the gray shale above the steel band and drilled at an angle of 
45°. The drills are electrically driven and are operated by two men each on 
three shiftse Each crew drills approximately six holes per shift. 


The holes are not cnambered but are charged with LOX. The cart- 
ridges are 43 inches in diameter by 18 inches in length,-and the effective 
weight is approximately le poundse The amount of explosive varies according 
to the character of overburden but averages 134 cubic yards per cartridge of 
LOXe The primer is usually a stick of 4O-percent gelatin dynamite exploded 
with an electric detonator. In the horizontal holes the charge is divided, 
the two parts being separated by approximately 10 feet of stemming, while 
the 45° holes have the entire charge at the end of the holee The shooting 
crew consists of nine men and a foreman, who do all the blasting in both pits. 


Uncovering Coal 
The stripping equipment at each section is as follows: 


Section 1 ~ Electrically overated shovel equipped with an 85-foot boom, 
60~foot dipper stick, and 22-cubiceyard dipper 

e~ Electrically operated shovel equipped with a 95-foot boom, 
64—~foot dipper stick, and 17~cubiceyard dipper. 


The width of cuts taken from the high wall is usually 50 feet, and 
the distance from high wall to spoil ban: is 65 to 70 feet. The working berm 
as a rule is 20 feet wide. The spoil pile stands on a 1237 to 1 slope, and 
the high wall is about 70° from the horizontale The average thickness of the 
overburden is 40 feet. Under present physical conditions the 22-cubic-yard 
shovel will remove about 16,000 cubic yards in three &-hour shifts, and the 
L/-cubiceyard machine will handle approximately 12,000 cubic yards in the 
same periode 


The surface of the coal is clearicd with a bulldozer, hand shovels, 
and wire brushese a me A os | 


Coal Loading 


The loading practice is the same in both sectionse As a rule, the 
coal is drilled with auger-tyne drills ‘and shot with pellet powdere The 
loading shovels are electrically operated and have a 3s~ and 5-cubic yard 
capacity dipper, respectively. The smaller loader follows the smaller stripp- 
ing shovele The loading shovels remove the coal from a cut /!5 feet wide and 
the coal is loaded into trucks that operate on the 20-foot coal berme The 
trailers of the trucks are of the drop-bottom type and have a rated capacity 
of 20 tons. This capacity has been increased to 22 tons by the addition of 
side boards. The loading time is approximately 2 minutese 


The loaders operate 10 hours per day — one 7-hour shift and about 3 
hours at night. The coal loaded at night is stored in the empty cars in order 


that the tipple may have a supply of coal when it starts work the following day 
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The large loading shovel loads an average of 2,200 tons a dav and 
the smaller one, 1,800 tonse | 


Haulage 


A combination of truck and rail hauvlege is used. Trucks and 
trailers carry the coal from the loading shovels to a ccontral dumping station 
at the end of the rail haul, and from here the coal is passed to cars and 
transported in trains:-to the tipple. 


There are eight 2O-ton truck units that serve both pits. At present 
there is approximately 3 mile of main road outside the present working area 
and $ mile on the coale Lateral runways extend from the main road through 
the spoil pile onto the coal berm. The main road, which is 30 feet wide, is 
graded and drained. The subbvase consists of waste from the tipple and is 
about 1 foot thicke Finer waste is placed on top of the large gob to a thick 
ness Of 1 foote The road is then surfaced with 6 inches of cinderse ‘The 
roads are maintained by a crew of four men and a tractor road maintainer and 
are sprinkled regularly with water. The maximum grade is 5 percente 


Trucks dump into a hopoer at the central dumming station. The coal 
is then transported by a panetype conveyor to the main hopper over the raile 
road tracks where it is discharged into cars by four reciprocating feeders, 
two for each tracke | 


The double-track railroad extends from dumping station to tipple, 
a distance of approximately 43 milese Tracks are %foot gage on 12-foot centers 
and are constructed with 60» and 70-pound rails on wooden ties. 

Motive power is supplied by five rod-type steam locomotivese Cars 
are of the side~dump type and have a capacity of approximatly 5 tonse ‘Trips 
consist of 24 cars (120 tons), and an average of one round trip is made per 
hour. This rail haulage is to be eloectrifiede 

Drainage 


Water that accumilates in the pits 1s gathered into sumps and dis 
charged by electric pumps into surface ditches or wooden flumos and carried 
to natural drainage coursese 


Preparation 


The tipple, which is equipped with shaking and vibrating screens, 
picking tables, and loading booms, has a capacity of 700 tons per hour. 


Power 
| Alternating current is purchased from a public utility company It 
is 33,000-volt, 3phase, 60-cycle current that is stepped down by transformerg 


to 4,400, 2,300, and 440 volts for use on various equipment. 
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LOX Plant 


Liquid-oxyzgen explosive is manufactured on the propertye The vlent 
has a capacity of 7,000 pounds of liquid orygen per 24 hourse 


| Summary 
Shovel data (see tables 2 and 3). 


Averag: overburden per pound Of explOSiveeccccescveceesCtbic yards 
Average stripped per HOUPeccescccccscvrcdisvdsscceocvssesesesedOe 


Average coal uncovered per houTecceccccccececcsveccccsececesse LONS q 
Ratio of digging time to operating TimCescccccceccencacssaspercent 76 
Average coal loaded per hourecceseecccecceccssesccsnccsevovsersese tons &) 
Ave race power consumption per CONsecccccccccccccccvcevecscerWerlil'e ol 


Aver e dail TOUUCHLONs eer ever reerrrrcsrecrtescssevceseecs ro tins 


Mine employees, based on production of 4,000 tons per worki 
: two units | 


Hours Days Total 
Number | worked worked man-hours 
Class of men | per da | per week per week 
Drillers 1 x oL/ x 32/ 
Helpers 1x 2x 3 meee le { 5 20 
Shootersececvacdcsecccrsecoce 10 { 5 ; 350 
Stripping eon | 
Operator 1 x x 32/ ] 
Oiler 1x ned x 3 eeee 30 g 6 1,440 
Groundmen 3 xe x 3 yi 
Loading shovels: 
‘OpcratoLrerceseccocccccnvce | 1 3) 5 LO 
PLitMeNesccossesecescccsecs | 2 1 5 {0 
. i Vperatorecececvvecccecece 1 11 5 55 
|Pitmensseccecccsccccccccs 2 10 5 100 
Coal Cleaninge cccesccneccece 4 { 3, 140 
Locomotive Crewsecesecsecsce {19 f 2 535 
Truck OPCTALOTSeccceccecvese £5 fo 2 a0 
, a 5 140 
Dumping StatioOneccececseccerce | £3 f 5 30 
ROAAMCNeeevcecvesessvevevese 5) { 5 -175 
TrackMeNesesevesscvscserseges 6) es 2 Reo 
TinplCecccercsccccscscesscese 1 dng 
Electricianseecceccccccrccces 5 { 5 17 
achine SHOPevcceccvcescnccese 10 { 5 35 
iscellaneous? 7 ; ‘7 
PumpCTSeccceessssececocsersvee : 
Car TEPAlTCLssccccvecsecce 2 vi 18 
Repairmen, OtCe evvesocoes 2 { T 
TeamstcrSecececcsesccveccsce 3 Wi > 10 
Monthly MENoeeevecsveevesese 8 S$ ec 6 8 
, [Ce See ere 0 


1/ 2 machinese . 
2/ 3 shiftse 
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Recapitulation on weekly basis roduction 20,000 tons 


Tons 
per man | Man-hours 


Class er shift| per ton 
Rank drilling and shootingeee 0.043 
Strippingecccvccscccccrccccece eDfe 
LOAGINZecccerecccresccccsccves e920 
Haulageecccoccccconccccccscces 00/1 
Tipplececcccccccccccconcscccce e070 
Miscellanec0uSecceeveccccccece 2094 
Supervisloneccecccccecvccccsce 192 2010 

(1,043 | 7,507 jf 19.2 J 


Mine 


The coal averages 4 feet in thicknesse The overburden varies in 
thickness and character but at present averages 26 feete It consists of 
surface soil and clay, yellow sandstone, and hard gray shale. The bottom is 
sandstone to fireclaye 


Drilling and Rlasting Overburden 


The overburden is drilled horizontally with an auger-type drill 
driven by an electric motore Holes, which are 6 inches in diameter, are 
spaced on 20-foot centers and drilled 40 feet deepe They are placed 25 to 4 
feet above the coal and crilled in tre gray shalee The drill is operated by 
two men, and from 6 to 8 holes are drilled per shift. Two shifts are worked, 
depending upon the character and thickness of the overburdene 


The holes are chambered with 4 to 6 pounds of 4O percent dynamite. 
They are then charged with 4O to 60 percent dynamitee Where the overburden 
is not hard rock, FFF black powder is used. The thickness of the sandstone 
governs the amount of explosive usede This ranges from 100 to 225 pounds 
per holee The charge is fired with an electric detonatore The shooting crew 
consists of one mane 


Uncovering Coal 


The coal is uncovered with an electric-type shovel equipped with 
a9>-foot boom, 64foot divper stick, and dipper of 12-cubic-yards capacity. 
Cuts approximately 45 feet wide are made from the high wall. The working 
berm is usucily 35 feet widee The width of the pit from high wall to spoil 
bank varies with the thiclmess of the overburden but averages about 85 feet. 
The shovel advances approximately 9 feet per move, and actual digging time 
averages 82 percent of the total working timee An average of 4,300 cubic 
yards of overburden is removed per 8-hour shifte 


The surface of the coal is cleaned with a tractor-operated bulldozer. 
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Coal Loading 


The width of coal cut averages 50 fect. The coal is loadsd with an 
electrically operated loading shovel equipped with a coal loading dipper of 
35-cubic-yard capacity. The coal is not shot before loading. It is loaded 
into cars placed adjacent to the loading shovoi.e As a rule, the loading 
shovel operates a full day shift and an additional 4 hours at night. 


Houlage 


Rail haulage is used from the loading shovel to the tivplee Track 
is standard rage (4 feet S4-inches) and is constructed of 70-pound rail on 
wooden tiese Cars are of the drop-bottom type and have a capacity of 40 tons. 
They are hauled by U2-ton geared locomotives in trips of five cars each. Three 
haulage units are in use on the day shift and two units ere used at night. 
Passing tracks are located approximately 1,000 feet apart. 


The track is usually on the coal, an average distance of 50 feet 
from the spoil pilee Following the removal of the coal, the track is shifted 
the width of the next coal cut, or 50 feet, by a tractor operated by a track 
crewe The track is lined and leveled by crews that work at night. 


Drainage 


Water that accumulates in the pit is carricd by ditches to sumps 
and discharsed by electric pumps tc the surfacee 


Preparation 


Tne coal is sized in the tipple, which is equipped with shaking 
screense The minus ‘inch coal is washede The larecr sizes pass over pick 
ing tables and loading booms to railroad cars, 


Power 


All power used at the mine is purchased. Alternating current is 
supplied at 4 0G0 volts, 3 phase, 60 cycle, and is stevped down by ' transformers 
for use on saovele and other equipment around the minee 


Summary 
Shovel data (see tables 2 and 3). 


Se Oe ee ee NE Te Oe 
Average overburden per pound of explosiveeeeeceeseeeCtbic yards 
Average stripped per OUT 66 \0'sie ee 00w k's 56 eae ec n0 6s0s00s ee 

Average -oal uncovered per HOUl psa sc bacbwie dade ce biod dalenwe tons 
Ratio of jigging time to operating timecercccceccscessseedercent 
Average coal loaded per HOU 6 ewis'c estan eeureuhee aoe d nee wa eatOnG 
Power consumption per ton of COD] 600s Se 00s s ses 6856 ee oeee Oeohrs 
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Mine employees, based on production of 2,200 tons per workxi 


ye a | | Hours — - Days Total 
_.. {Number J|.werked worked’ j{ Mmam-hours 
Class of men | per day | per week per woek 


Drillers 1x eereecevecege 2 70 
Eelpers 1 X Cacccecccscces C. {0 
ShOOteT Secseecsccrecccegceses 35 
Stripping shovels: 

Engineers 2 x 32/ 7 

Groundmen iis yma cial 4z2 
Loading shovel’: 

OPCYalOrdessecseieses sews ee 2 120 
Cleaning COB 6 ssa0 eres 6 eerees vf bs, 
Locomotive crews: | 

pie gare ee eee ere ee era { 210 

ee Severe eT eee re rr y 80 
TPACKMON 6.4s's 404s ee 6 0.64 0006 t &05 
Tipple and washeTree.ccecerce { 875, 
Miscellaneouseccecccesceccee { 420 
iidell: Pere ry ea eee & 288 
UUDELVISTOlws sie ees see eve we & 288 


l/ 2 shifts. 
2/ 3 shifts. 


Recapitulation on weekly basis roduction 11,000 tons 


. Tons | 
|  jNumber of Total per man | Mam-hours 
Class mane-shifts man-hours per shift ner ton 
) 


Bank drilling and shootingeee| 25 175 0.016 
DUP DPIN GS sieé eis wce-ee.oe wow ewes 54 | 432 C0307 003 
LOadinGesecvcccscvcceccesecce | 15 155 13303 OL 
HAW OS G6 c 65S eared ea ieiavee'ecarelere-cs 165 | 1,095 0100 
INDUC wis Siete eehcce sou a aaeieweis 125 875 » 030 
Miscellaneouseseseccscccecccce’ 96 {08 064 
DUDEL V1.8! Onis oseceses.desenes 6 283 026 
Otc col oe Da CO eres ele 0359 
Mine 3 


This mine is situated in an area having a comparatively flat sur- 
Faces The coal averages 3 feet in thickness and is free from partings, but 
it does have thin vertical joints filled with calcitee The overburden varies 
in thickness and characters In some places it consists of soil, 5 to 20 feet 
of yellowish sand, which is very wet, 0 to 30 feet of glacial drift (clay, 
boulders, and gravel), and O to 40 feet of shale, called soapstone locallye 
This shale sometimes varies from a smooth talclike structure to coarse sand~ 
stone. A detailed section in one part of the mine is as follows: 7 
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Feet Inches 


Surfece Loameccseccvvccccecceresccevsecsecced 
YELLOW sandeccccvecccscccccscceccssvcecces 
ClaV ovsecenesoccsrecsccrsesccccveseesessese 
SANG SUON Ges 65.6: ew 66 0:6.556.6)0 6 6-5-6 we 6 obs ob Os 
Sandy Shal€eccoccsccsccvevcccccesrcesesece 


CO DL:a eee as0:00s S00 Wie wae 6.0. SS ws ee wees eeeoess8s 


© AW QW fo e 
@ 
@ 
e 
@ 
e 
& 


FIT OCLAV eccecccccccccccccscsccccscescccnce e@ ee @et 800 


The coal does not outcrop at the surface, and the position is 
determined by drilling. It dips slightly to the southwest, following the 
regional dipe At places there are extreme local dips of approximately 10 
percente 


Drilling and Blasting Overburden 


When sandstone is present, the overburden is. drilled with a hori-~ 
gontal drill. Holes are placed in the shale under the sandstone and are 
spaced 30 to 50 feet apart, depending on the thickness and character of the 
sandstones The holes are 6 inches in diameter and drilled 50. feet deep. 
The drill is electrically driven and is operated by two mene 


The holes are not chambered and are charged with Im by 16-inch 
30—percent gelatin dynamite. Electric detonators are used to fire the charge. 
The amount of explosive used is variabla, due to the irregular character of 
the overburdene 


Uncovering Coal 


This mine consists of four sections and the stripping units in 
each are as follows: 
Section — | 
e Hlectrically overated shovel equipped with a 102+foot 
G-inch boom, 69~foot 2-inch stick, and 32-cubic~yard 
dippere | os ; 
ee HBlectrically operated shovel equipped with a 90-foot 
boom, 68-foot stick, end. 17-cubic~yard dippere 
Electrically operated dragline equipped with a 170-foot 
boom and 1/+cubic-yard buckete 
3e Electrically operated shovel equipped with 90-foo0t boon, 
68-foot stick, and 17-cubic~yard dipper. 
Electrically operated dragline equipped with a 1/0-foot 
boom and liecubic-yard bucket. 
4. Electrically operated dragline equipped with a 150~foot 
boom and 9%cubic~yard bucket. 


The opening box cut, 80 to 90 feet wide, is usually made by a 
drag line. Since this machine has a long boom, it can cast the waste 
a sufficient distance to prevent it from rolling back into the cut. The 
thickness of the overburden may be 20 to 35 feet. The spoil is wasted on 
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the surface outside the workable coal areae After the box cut has been made, 
the coal is removed for an average width of 45 feet, leaving a 35= to U5+foot 
berm on which are ths haulage tracks, while the stripping shovel digs the 
next Cute 


In section 1, the shovel takes a cut averaging 50 feet in width 
from the high wall after the initial cut has been made and casts the spoil 
into the space, from which the coal has been removede 


The overburden in this section avernges 20 feet in denth and apnproxi- 
mately 700,000 cubic yards are moved per month. 


In sections 2 and 3, where the overburden is approximately 50 feat 
thicx, a dragline is uscd in conjunction with the shovel. The dragline works 
back of the shovel and takes the first third of the overburden from the next 
cute The remaining two-thirds of the overburden is removed by the shovel. 

The position of the equipment is shown in figure 5e« The cuts taken are 45 

to 50 feet wide. The shovel deposits the spoil in the cut from which the coal 
has been taken, and the drogline casts its snoil back of that deposited by 

the shovele The shovels advance avvroximately 10 feet per move, .and the drag- 
lines move about “4O feet each timee A shovel and dragline will move approxi~ 
nately 625,000 cubic yards of overburden per month (400,000 cubic yards by 
shovel and 225,000 cubic yards by dragline.) 


At séction 4 the overburden is shallow and a dragline is used to 
uncover the coale The width of the cut is approximately 45 feet. . The width 
from high wall to spoil bank in all the sections averages 80 feet. 


All stripping units operate three &-hour shifts, but are limited 
to 172 hours per month by contract with the United Mine Workers of Americas 
Additional or swing crews are used in order to operate the units full time 
during the monthe A checker is used on ench shovel to record the swings, se~ 
cure measurements for yardage, mapping, and all-time and operating data made 
by the shovel. | 


Coal Loading 


The four operations use electric loading shovels equipped with 
dippers of 7, 4, 4, and 3 cubic yards capacity, respectively. 


The width of the coal cuts made by these shovels is 40 to 50 feet, 
The coal is loaded into cars. These four shovels load an average of 165,000 
tons per monthe The shovels load one 7-hour shift per day and usually oper- 
ate 6 days per wécke 


At some places where the coal does not break easily and it is 
necessary to drill and shoot it, pellet powder is used. Usually, however, 


the calcite joints that extend vertically through the seam cause the coal to 
break easily. | 
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Rail hauleze over standardegage track (4 feet 8% inches) is used 
in all-.the sections. The track is on the coal, and it is laid at a distance 
from the spoil pile equal to the width of the coal cut, usually 45 feet. 
This places the track along the edge of the berm after the coal has been 
removede After tne coal has been loaded, the track is shifted the width of 
the next coal cute The four loading shovels advance approximately 250 feet 
each per shift, and a total of 1,000 feet of track is shifted per day. Due 
to local dips of the coal, it is necessary to "block up" or ballast the track. 
If it ls possible, a nies atin grade of 2 percent is maintaineds; however, steeper 
erades sometimes existe 


The coal is loaded into standard pativens cars in two of the pits, 
and in the other two, 40-ton self-dumping cars are usede The cars are hauled 
in trips of 2 to6c cars, depending upon the grade. Motive power is supplied 
by four 50-ton and-one 42-ton geared-type locomotives and two 40-ton and two 
30-ton gas-electric locomotives. 


The average length of haul is 15 miles one way to a central yard, 
from which the cars are hauled in trains by a railroad company to the tipple 
and washerye 


Drainage 


Surface water is drained around the pits by ditches. The sand in 
the overburden contains water, which drains into the pits, where it is 
gathered in sumps and discharged by electric pumms to the surface. There 
are 12 to 15 electric pumos in each pit. These usually are of 450~gallon-per~ 
minute capacity, having a 3~inch discharge and Winch suctione As a rule, 
there is also one pump in each pit with a 6-inch discharges 


Preparation. 


The coal is dumped from cars into a hopper and conveyed to the 
tipple for preparatione The tipple is equipped with shaking screens, pick~ 
ing tables, and loading boomse The minus j-inch coal is conveyed to the 
washer for further cleaning. The tipple has six loading tracks, and sizes 
are prepared according to demande The tipple and washer usually operate two 
7-hour shifts per daye | | 


Power 


Blectric power is purchased from a public utility company and is 
delivered to the transformer station at : ,000 volt (3-phase, 60-cycle, alter 
nating current)e It is stepped down to 4,400 volts for use on stripping 
shovels and draglines and to ¢,300 volts for loading shovels. Drills and 
other electrical equipment operate on 220 voltse 
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Summary 


Shovel data (see tables 2? and 3). 


Average overburden per pound of explosiveeccseccerseectidic yards 15 
Average stripped per hourecacccccccvccsccerconcesscesses cds 2,200 
Average coal uncovered per NOurecscacccccerssssvccescesesosetOnS 200 
Ratio of digging time to operating timeecccoccccvsecseeeepercont 50 
Average loaded per houreececcecccesrcccacceccessocceccsccoeetOns 857 


Total power consumption per CONeccecccccccresecveesevescvekWerliie 1165 
Averare dail roduction GOP bdsie de ueee de sone we eee eeasoe tone 


Mine employees, based on production of 6,000 tons per working day 


Yours Days Total 
Number j worked worked man~hours 

Class of men per ds per week per woek 
Drillers 
Shooters ee eee l2 58s 
Stripping shovels; 

Operator 1x 3L/ x 32/ 

Oiler l1x43x c 

Checker 1x ; x ; ee 20 2,016 

Groundmen 1 x 3 x * 
Dragliness 

Operator 1 x 3x 3 | 

Oilor le x5 x r 

Checker 1 x : x 3° aac 22 2,016 

Groundmen 1 x og x 3 bi 
Loading shovels X Jecccsce 12 504 
Locomotive crews 2.% Jeeecee 13 156 
Trackmen 50 x Covveccsccecce .60 2,520 
Tippel and washer 2 x 35eeee rae) 2,940 
Miscellancous? 

Blacksmiths 

BlectricianSeceecvscsccces 18 756 

Mechanics 4 

OthCr Sec exiweaiuus bee ewes « | 31 Ls OQ2 
MONCHILY s4dsccbeieescuseeeeees 10 &0 
SWWETViel6nsacssewseusse eee le 6 


1 e machines. 
2/ 3 shifts. 
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Recepitulation on weex]. roduction 36,000 tons 
Tons 

Number of | Total per man |Man-hour 

Class man~shifts|man-hoursjper shift] per ton 
Banking, drilling, and shootingeee & 588 2605 0,016 
Strinpinge ccecescsccscesecscvcceces 504 4 032 Tlet ell2 
LOadingececcecvccvcercccveseesecces Te 504. 500 014 
Haul agGoaccecccccccccseceeessescece “6s 3,270 769 e091 
Tippleecccorserceccereececccsseores Leo 2,940 S57 0082 
MiscellancouSescescscecesesseceese 354 2,538 101.7 2070 
SUPCTVisSLONesececevccee-cavaseeseces 72 6 00 2016 


Tc ci ee 401 


Wage rates and working conditions are governed by contract be- 
tween operators and the United Mine Workers of Americae Extra men fill in 
vacancies caused by the 45-hour week limitation on certain classes of labor. 


Mine 9 


This coal does not outcrop on the surface, which is flat, and it 
{s located by drilling. It averages 6 feet in thickness. There is one part- 
ing < to 13 inches thick approximately 18 inches from the bottom of the seam 
Occasionally there are small lenses of nyrite.e The seam follows the regional 
dips, but local dips do occure At one place there was a difference in eleva 
tion of 25 feet in 1,400 feet. The overburden varies in thickness and charw 
acter, but one section is as followss 


| Feet 


Surface soil and ClLaVeccccccvcccccvevercee 36 
LIMEStONGs ecccecnescccscctecesscocvccsese 16 
Hard shalcCecsecccccsacccecccccsescvocceene ° 


COncleccccccccccorsesevecsecssaccseseeses iO Ee 


Where dips occur in the seam, there is usually a stratum of white, soft shale 
under the limestone. At some places the hard shale is absent, and the lime 
stone is on top of the coale 


Tis mine consists of three sections, but only two are operated 
continuouslye The third is put in operation during rush seasonse 


' Drilling and Blasting Overburden 


Threc electric drills of the well type, mounted on caterpillars, #¢ 
used in cach soctione Three rows of 10-inch-diameter holes are drilled paralld 
to the high wall for each cute Holes are spaced on 30-foot centers and 
staggered in rows 2/ feet apart. Usually they are drilled through the limo 
stone into the shale above the coal. Approximately 85 feet of hole is drilled 
per drill shift when the limestone is 16 to 20 fect thicke The cost is a 
proximately 23 cents per foot of hole drilled. 
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The holes are charged with LOX, 8% by 18 inches, having an effective 
weight of approximately 45 pounds per cartridge. Ordinarily one cartridge 
is used for every 265 feet of limestone. The charge is fired electrically 
with Noe 8 detonatorse As a rule, 10 to 14 holes are shot at a timee A log 
of each hole is kept, and the amount of explosive used is judged by the thick 
ness of the limestonee 


Uncovering Coal 
The following stripping equivment is useds 


Section 

le Electric stripping shovel equipped with 120-foot boom, Sl+-foot 
stick, and 1l>»cubic-yard dippere 

2. Electric stripping shovel having a 90-foot boom, 6lefoot 
stock, and 15—cubic-yard dippere 
Electric dragline cquipped with 1/70-foot boom and le-cubic-~ 
yard dippere 3 

4e 6€Electric stripping shovel equinved with a 90-foot boom, 
6u-foot stick, and 1>-cubiceyard dippere 
Electric dragline having a 170-foot boom and l4+cubiceyard 
dippere 


The practice is similar in sections 2 and 3, the only ones in opera 
tion at presente The same results are obtained at noe 1 with a single stripp- 
ing unit and will not be discussed in detaile 


The average depth of stripping is usually 55 feet. With tandom 
units, 85 feet of overburden can be dug if the units are kept on an outside 
curvee The dragline excavates the top 25 feet of the overburden, and the 
shovel removes the lower 30 feote The depth of overburden removed is balanced 
between the two machines, so that the progress of both shovol and dragline 
is uniforme The dragline works on the coal back of the shovel and romoves 
the overburden from the next cute The dragline casts the spoil beyond the 
material wasted by the shovel (similar to figure 5)» The width of the cut 
taken by the dragline is usually 50 feet, and that taken by the shovel is algo 
50 feet. Tue width of the pit from high wall to spoil bank is about 100 feet. 
The minimum width of the coal berm on which the shovel operates is equal to 
the height of the overburdene This practice tends to keep matcrinl from rolle 
ing off the high wall onto the loading track, which is on the edge of the 
coal berm. The shovel advances 10 fect when moving up, and the dragline ad 
vances approximately 30 fecte 


Each stripping shovel in sections e and 3 will move approximately 
5,600 cubic yards in 8 hours, and each dragline excavates 3,500 to 4,000 cubic 


yards per ghift.e The effective working time of each machine is from 80 to 
85 percente | 
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The surface of the coal is cleaned by the groundmen with shovels 
and a scraner attached to the draglinee The coal is washed at the prepara 
tion plant and careful cleaning in the pits 1s. not necessary. 


Coal Loading 


Each unit is equipped with an elcctrically operated coal-loading 
shovele ‘These shovele have a dipper of 4 cubic yards capecity. One dipper 
is made of aluminum and tie other of a steal alloys 


_ The coal is aril ed with jackhammers, and holes are. spaced on | 
10-foot centers and staggered. ‘The holes are charged with 1 to 1$ sticks of 
pellet powder, depejding upon the size of coal required, and fired electri- 
cally. Tho order oF firing for obtaining the  maxd mum proportion of lump 
coal is shown in figure le When small coal is meter the holes are fired 
in rows at right angles to the track. 


The shovel loads from a cut 50 feet wide, and approximately 3, 400 
tons of raw coal 1s loaded per shift by each ehowets 


Haulage 


Rail, haulage is used, and the track gage is standard (4 feet 8} 
inches)e Main-line track is constructed of SO-pound rail and that in the 
pit of 7O~pound, all on wooden ties. The track is at the edge of the bern 
adjacent to the loading shovel. ‘The cars have a capacity of 40 tons and are 
of the automatic drop~bottom typce Five cars are hauled ner trip by a 4a 
ton geared locomotive. Where grades are steoper than 1 percent a booster 
locomotive is usede The length of haul varies. Three locomotives handle 
the production in each section of the mine until the length of haul exceeds 
2 miles in one direction, when a fourth locomotive is addcd. There are five 
trackmen to each loading unit, and these men shift and maintain the track 
in the pite The track is oxtended or shifted aypnoxtaatoly 300 feet per 
shifte 


Drainzge 
: Surface ditches are dug around the pit to take care of drainage, 
tut some water accumulates in the workings and is collected in sumps and 
pumped out of the pit by electrically operatcd pumpse 
Preparation 
Te coal is dumped into a hopper at the tipple and is conveyed to 
shaiting screens and washerye Approximately 12 percent of the raw coal ls 
yastee This waste material is loaded into Western~type side-dump cars and 
transported to the pit for disposal. 


The tipple is of steel construction and has seven loading tracks. 
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Power 


Electric power is purchased from a public utility company. Alter- 
nating current is delivered at 33,000 volts, 3~phase, 60-cycle and is stepped 
down to 4,400 volts for use on stripping shovels end draglinese The main 
power line is outside the strip area. Laterals are spaced every 600 feet and 
extend to the edge of the pite Shovels are equipped with 750-foot trailing 
cablese Drills operate on 440 volts and trench-lay cables 300 feet long ex- 
tend from poles to a switch box from which they are operated. 


i 


Summary 


Shovel data (see tables 2 and 3). 


Average of overburden per pound of explosivesceoeceeeecudic yards 10.5 
Average stripped PEF NOuLececcccccecssscscesccecsevevsesvs ede ae 4O0 

_ Average coal uncovered per houreccceccvcevesscevecssvoseceveetONS 260 
Ratio of digging time to working timeeccccccccscceesereeevepercent — 80 
Aver age Taw coal loaded per HOU 6 6060 sees ee eee recess eeesecee TONS 970 


aver are dail production clean COIs saw W616 oe Sabb eere oe Carew eedO. 6.000 
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Mine employees, based on production of 6,000 tons per worki 


(2 sections) 


Hours Days Total 
Number worked worked man-hours 
of men per day } per week | per week 


Drillers 7 ; 
HCLPers eevesrerescsersesscces - 30 7 1,050 
Shooters | 
Stripping shovels? 
Operator 21./ Xx 32/ ) 
Oiler CK Jevcvccccvccscrvece 18 & 864 
Groundmen 2 x 3 i | 
Dragliness ne , 
Spehiter oL/ x 32/ 
Oiler CX Jecccaccerccrsvvee 18 3) 864 
Groundmen 2 x 3 
‘Loading shovels: — | : 
Operator 2x1 
Re anen Oe peittiseseesesseaah 6 7 5 210 
Coal drilling and shooting 2 x 3. 6 7 5 210 
Locomotive Cngimeerses.coccecseeve T t 5 ous 
Locomotive brakemenescecccoccccsece 5 7 5 105 
veces eere ere ee ere ee er 16 7 5 ‘sa 
Tipp lGcsisocwseweiahessemen aes eaus ig 7 5 1,680 
Mechanics and helperseecccccccceces t 7 5 alts 
Blectrician and helversecesececeece 9 7 5 15 
GhopMeneccevscccssecscsccsccvecserses Le 7 5 20 
Miscellaneous? ; 
TeamSteTSecceccreccvocesscececes mn 7 5 10 
Locomotive hostlerses-cccccsecce 3 7 5 105 
Truck dLiverseeesecececcscvecces e vi 5 70 
Wash housGecsecorcccccevcceccccce 1 7 5 35 
Watchmane cecesccccccccesssecsese Bg 7 5 35 
Carpenters and helporsecesecesce 2 7 5 70 
Repairmeneceevereccecvccsovccece ra T 5 70 
PUMPCTSeececesecccsescverseceres 6 7 5 | 210 
Monthly MCNeevecsevecesecscsecvecse le g 6 76 


2 Se Seams TENN REINO 
1/ 2 machines. 
2/ 3 shifts. 
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Recapitulation on weekly basis, production 30,000 tons 


Number of : Man-hour 

Class man-shifts yu eee ner ton 
Bank drilling and shootingee. ae 0.035 
Strippingeccccccrcccccvrcscves 0058 
TOA 1 NPs s-ciasee- dies eediewe eoawiess eOL4 
Haulagesecceccccccccccscvccce e030 
Nipples seasatieod uae saws eure ae 2056 
Miscellaneouse cecccccscccccce 2070 
Sumervisionececvcccccecescrere 006 

0.26 


Mine 10 


The topography of the area is comparatively level. The coal, 
which averages 6 feet thick, is locaved by drilling either with hand or power 
drills. The overburden varies in thiczness, but an average section is as 
follows: 


Feet 
Surface soil, clay, and bouldersSececeoe.e 24 
GAGs. 5.6 o 4 evece er aera Goer ee wee we Cee aS wets 6 
pL mG LON Oieeva cece ta ewe oc we Areee ow 6S ce Sse dece eve 10 
COG eee 6 eiehe crew el ete Biee. Oe wee Soe eS we 6 er8 we cee 5.8 


In some vlaces there is a thin stratum of black shale between the limestone 
and the coale The bottom is fireclay. | 


Drilling and Blasting Overburden 


Vertical holes are drilled with a welletype drilling rig. The 
holes are 6 inches in diameter, are spaced on ee=-foot centers, and are 
staggered in rows 18 fect apart. Hight electrically operated drills, are 
employed and usually operate three shifts per daye Approximately two holes 
are drilled in each shift by each drill, an average of {7 feet. Tho cost 
per foot of hole drilled averages 21 centse 


The holes are charged with LOX and fired with an electric detonator 
placed in a stick of dynamitee The order of firing is shown in figure 6A, 
The amount of explosive used is governed by the thickness of the limestone 
in the overburdene Usuaily one bag 5 inches diameter by 20 inches and having 
an effective weight of 125 pounds is used for each 2 feet of limestone. The 
shooting crew consists of three shot-firers, who work one shift per day. Ap-~ 


proximately 4.33 cubic yards of overburden is broken per pound of explosive. 
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Uncovering Coal 


At the time this property was visited, the stripping unit was an 
electrically operated shovel equipped with a 95«foot% boom, 64~foot dipper 
stick, and 18-cubic-vyard dipper. The length of the pit is approximately 18 
miles, and cuts, usually 45 feet in width, are made from the high walle The 
width of cut from high wall to spoil bank averages 70 feet. Figure 6A shows 
the position of the shovel with relation to the tracks and loading shovel. 
ay normal operating crew is a shovel operator, an-oiler, and a groundman 

n each shift. Approximately 600 cubic yards: of overburden is stripped per 
hoa. and the digging time averazes 78 percent of the working times 


‘The surface of the coal is cleaned with two tractor-operated bull- 
1Ozerse : 


Coal Loading 


| 
| The coal is drilled and shot before loading. Holes are drilled | 
with a jackhammer and usually are spaced on 10-foot centers. The holes are | 
charged with a stick of pellet powder and fired with an electric detonator. | 


The loading shovel is electrically operated and is equipped with a 
Becubic-yard dippere This shovel removes the coal from a cut 45 feet wide 
and loads it into cars placed on the track at the edge of the cute The loai- 
ing crew consists of a shovel operator, an oiler, and five groundmen. Two 
of these groundmen. clean the spillage from ue ‘tracks. 


Henlage: 


Rail haulage is used throughout the operation. Track gage is 36 
inchese The depth to the coal was determined by drilling, and the stripping 
limits vere established on the basis of the maximum allowable depth of stripr 
inge The track was constructed outside this limit approximately parallel to 
the long axis of the areae At the far end of the area and, in a general way, 
at right angles to it a runway was built to the opening cute The track was 
placed on the coal and extended along the berm the length of the pit. At the 
near end of the opening cut another runway was built from the pit to the 
surface, and the track extended to a junction with the line from the tipple. 
Tne empty trips of cars enter the pit at the far end, pass the loading shovel, 
leave the pit at the near runway, and pass to the tipplee Haulage is con- 
tinuous, and there are no delays occasioned by waiting at passing trackse 
The total length of the haul from tipple to pit and return is approximately 
9 miles, but as the area is depleted, the length of haul is shorteneds ‘The 
width of the area becomes less with eae cut, thus shortening the length of 
track at each end of the pite 


Cars are either of the ‘drop-bottom or sidu-dump type and are of 


three sizes , having pared of 5, 9, and 25 tons, respectively. Trips 
usually consis t of 3 to 10 cars, an average of 80 tonse .There are nine ¢rains 
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in use? and, on tne average, eight trins are made ner hour, or a little less 
than one trip per train per hour. Water supnly for the locomotives is pumped 
from a creek to a central water tank. : 


Drainage 


Surface drainage is diverted from the pit by ditches, and the water 
that accumulates in the pit is pumped to the surface with electric pumps. 


Preparation 


The tipple is equipped with hanger-tyne shaking screens, picking 
tables, and loading booms. The minus ljinch and occasionally minus 2~inch 
is sent to tne washer for final nrenaratione Sizes are prenared according 
to demande 


Part of the impurities in the raw coal is in tne form of thin, flat 
pieces of shalee The majority of this shale is found in the 2 by Winch coal. 
Tiis coal is passed over a slate picker, which is constructod of 23-inch 
angles. The angles ere placed parallel to the flow of the coal with the edge 
tps The edges of the angles are spaccd 7/8 inch apart at the upper end and 
l inch apart at the lowor end. This prevents wedging of the shale. As the 
coal and shale pass over this picker, the flat pieces of shale (and any minus 
l-inch coal present) slide into the slot between. the angles and pass to a 
l-inch round-hole screen, which removes minus leinch coal,-and the shale is 
shaken off onto a waste conveyor. Tho 2+ by 4-inch coal passes over the 
angles to a screen for further preparation. : The distance between angles can 
be adjusted for different sizes of coal. - Figure 6,B,. is a sketch of this 
slate picker. The lg~ by 2-inch coal also passes over a slate picker, the 
angles being spaced = inch apert at upper end and.{ inch apart at lower ond. 
An average of less than 12 percent of the waste product is coal. 


Power 


All power is purchased from a public utility company and is 33,000~ 
volt, %phase, 60-cycle alternating currente This voltage is stepped down 
by transformers to 4,000 volts for use on the stripving shovel and on the 
loading shovel and 220 volts on drills and pumps and tipple motors. Average 
power consumption for the entire plant is annroxinately 639,000 kwe-hr. per 
monthe — 


_ Summary - 
Shovel data (see tables 2 and 3). | a - 
Average of overburden per pound of exploSivese.soeesseecubic yards 033 
Average stripped per VOUNs oeesee ewe eoeoeeve ies a6 o «mackie we ee ca. 600 
Averaze Coal uncovered per HOUT ceocsevrececescevessvescsvescsevetlONs 100 
Ratio of digring time to working Cimeevecccssccsverecrecrne epercent (8 


Average clean coal loaded per NOULecccescevcsccvseccccsvcesvsececetOns 608 
Aver e dail roduction clean COMLecccevcesscevessnceesecseas eds 4.250 
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Mine employees, based on production of 4,250 tons per worki Vv 
Hours Days 

Number | worked worked man~hours 

Glass | of men per day per week per week 
Drillers 1 x 8 x 3L/ cecccese 7 7 1,176 
Helpers $ x 8x Fe ecencneee 12 { t 568 
Miscellancousesccccoceccvcces 2 { { 98 
SHOO Per Sieg aicis so siceeaw-icierevers 3 T 7 147 


Stripping shovels: 
Operators ] x L 


Oilers LK See cvewenaws 9 g 7 504 

Groundmen 1 x 3 
Cleaning and shooting coal.% T 7 Y 196 
Loading shovels 

Operator 1 

Oiler ee ree eee ea { vi u 196 

Groundmen 5 | 
Locomotive engineersscessces ) 7 5 315 
Locomotive CONGO Sé ct ce csees Pa t { eo 
Water supplyeccceccccccceceee 3 7 7 147 
Tr aChm6lie s «6s «666086 6606 660% cl { 5 155 
Mi ppl Cnssainwe nee eeweweie d's Yb 7 4 1,232 
Electricians and helperseecee 1 vi 6 4 
PUMPMENe ecocccccercscvecsscecs 3 7 T 1 { 
ShOPecscveccsesccscvesseveccves 1/ { 1 833 
Truck dPiversecsesescsccsecs 6 7 p 210 
Miscellaneousecccccvcecsccces ll 7 308 
Monthly MONeceecesveeneessessece 11 8 { 616 
Supervisionecececcecessccees 11 3 616 

209 8 456 


1 5 shiftse 


Recapitulation on weekly basis roduction 17,000 tons 


poster of | totat 
Class man~sh nan—hours 

+ 

50 


Bank drilling and shootingeee 2.00 
Strippingeccorcecncvcseveseces 
LOAdINGeccossecccccccccscccce 
Haulageecsescccercvsesesseres 
Tippleecccccccerccsrvvcccsere 
MiscellancouSeccerceccsevenecn 
SUpPOTVislOnescccssecccccccacce 


-- All. wage rates and working conditions are governed by contract with 
the United Mine Workers of America, and "swing" crews are used to conform 10 
a 35-hour week for occupations so specified in the contract. 
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Mine ll 


This property is on a rolling prairiee The coal averages 32 inches 
in thickness and does not outcrop on the property but lies at an average 
denth of 40 feet. The regional dip is to the northwest, and the din of the 
coal follows this general dirsctione There are local dips, however. The 
coal is free from partings, but there are numerous clay veins or horsebacxs 
throughout the coal areae A section of the overburden is as follows: 


Feet Inches 


Surface soil and Clayec ccoccness Cl evcecs 
Light shalCeccecerscccccccccccees EO. deca 
Hard. blue latch: Peer a eee eee ee a eee 9 e@cnece 
COB! Siiisie- st Sele d oe Ra eee es Sarees 2 8 

Fireclayeccecccccccccccevevccvce e©7e@e eveccee 


Drilling and Flasting Overburden 


The overburden is drilled, where necessary, with an electrically 
operated, horizontal, auger—type drill. The holes are 4 inches in diameter 
and are placed 4 feet above the coal and drilled 60 to 70 feet deep on 42. 
foot centers. They are charged with approximately 200 pounds of 40-percent 
gelatin dynamite per hole and fired with electric detonatorse If the hard 
shale stratum above the coal is not broken sufficiently, the overburden is 
removed from the top of this hard shale for a distance of about 10 feet, 
forming a benche This bench is drilled with a jackhammer and charged with 
about three sticks of 2O-percent dynamite per hole and fired electricallye 
The character of the overburden in some places is such that the stripping 
shovel can dig the material without it being blasted, honce a figure on the 
number of cubic yards of overburden ner pound of explosive might be mislead 
ings This is computed by dividing the total number of cubic yards of over~ 
burden moved during a certain period by the pounds of explosives used for the 
same periode , 


Uncovering Coal 


The stripping unit is an electrically operated shovel equipped 
with a 97~foot boom, 56—foot dipper stick, and 1%-cubic yard dipper. This 
dipper is to be replaced with one of 23 cubic yards capacity. The property 
Was Opened with a box cut and successive cuts are being made 70 feet wide, 
which is also the distance from high wall to spoil bank. (Sec fige 7). The 
method of turning the shovel upon reaching the end of the property or for 
any other reason and starting a new cut is shown in figure 8, 


Coal Loading 


The surface of the coal is cleaned with a Fresno scraper drawn by 
a tractor. 
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An electrically operated, horizontal~thrust, (skimmer), coal~loat- 
ing shovel equipped with liA-~cublo-yard dipper is used (fige 9~B)e This shovel 
removes the coal from the width of the cut, 70 feete The coal is loaded into 
a 9-ton skip of a derrick or bank machine having a 90-foot boome When the. 
skip is filled it is raised and dumped into cars on the high walle The bank 
machine is electrically operated and 1s mounted on crawlers (caterpillars). 
It is moved ahead as the loading shovel advances (see fige 7)e | 


Kaulaze 


Rail haulage is used from the loading point to the tipple. ‘The 
topography of the property and the characteristics of the overburden, whereby 
it stands nearly vertical without caving, mako it possible to maintain the 
haulage and loading tracks on the high walle The edge of the ties is nlaced 
approximately 10 feet from the edgé of the high wall. Track gage is 36 inches. 
The track is shifted the full width of a cut, 70 feet, when a new cut is to 
be madee (See figs 8) Usually, the track is shifted in sections of rail 
lengths by a crew of five men using a tractor. After the track has been 
placed in its new position the sections are connected, lined, leveled, and 
surfaced by a crew of seven mene 


The cars, which are of the drop-bottom type, have a capacity of 15 
tons and are hauled by a steam saddle~type locomotive in trips of five cars 
sache The length of haul one way is approximately 43 milese ‘There are two 
passing tracks betwoen tipple and loading point. One locomotive makes ‘about 
five trips per day from loading point to tipvle. 


| Drainage 


Surface water is diverted from the mine by ditches, and water that 
accumulates in the mine is discharged to the surfaco by electrically operated 


| pump Se 


Prenvaration 


Tho tipple has five loading tracks and is equipped with shaking 
screens, picking tables, and loading boomse ‘The loaded trips are run over 
a hopper and the cars are dumped automaticallye The coal is conveyed to the 
tipple for sizing and preparatione The size of tho different grades of coal 
varies with the demand. 


Power 
All electric power is purchased from a public utility company and 
is 3phase, 60-cycle alternating currente Total power consumption per ton 


of coal averages 8.6 kweehr. The stripping unit consumes approximately 78-3 
percent of the total power usede | 
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A. Coalsoading shovel. 


Loading position 


B. Horizontal-thrust coal loader. 


Figure 9. 


Summary 


Shovel data (see tables 2 and 3). 


Average of overburden strinped per hourescecssseee--Cubic yards 
Average Coal uncovered per HouLesccecccccccccccccceccccesese tons 
Ratio of digzing time to working timGecccrccccscscsceveedlrcoent 
Power consumption per ton Of COBleccrccressceccvcvcerevcetviomile 


oes Bee O18 oe wee ee eee CONS 


Mine employees, based on or o@uction of 1,600 tons per working dayy 


Hours Days Totcl 
Number  woulced _ worked man-hours 
ass of mon | per day ner woek per week 
Drillers and shooterseeccecec. 10 
Stripping shovel: 
Operator 1 x i 
Oiler LSS F sbwcudecltes 8 7 672 
Groundmen 2 x 3 
Loading shovelecececccscccees 8 6 96 
Men around loading shoveleeee { 5 ae 
Bank MACHINE sscvcccccccvcecce { 6 & 
Cleaning and shooting codlees 7 5 280 
Locomotive CTOWeeececcevesces t 5 1/5 
TP ACIMEON ¢:0-6:i:0'se aw oa eee oe eee { 5 420 
Tippleeccccccrcccsccsccccccecs { 5 {00 
MiScel LanéoSe6eses see ee bees { 5 350 
Monthly MONevseceesceevevecceseee & 6 ho 
DUDS IV 1S 1 Oils ors 56.62.06 6 Sree 'o ce ears § 0 e 


| 87 De ee 
iJ 3 shifts. | 


Recanitulation on weckly basis, production $8,000 tons 


; Tons 
Number of Total per man Man~hour 
Class man-shifts {| man-hours Der shift er ton 


Bank drilling and shootingees 800.0 0.009 
OLLI DPI NS leases és ekeueee vee | 0084 
MOAI NE ss dieih 3: ocrcieene oa. o-0 4 o0% 007 
SUAS O35 5.o:8 ode Sacdaiees beware 007 
TI DD Ciperd wiis-acaiee-oateeis bre eewees 2087 
Miscellancousessccsccccececce 0068 
SUpervi 51 Oils o6.0'e.seievsereevieees 030 


nS a ee eS 3 
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Mine le 
The topography of the area in which this mine is situated is rownh, 
and the coal is exposed at places on the sidd3s of deep valleys. Two beds 


erc mined, and an avorage section showing the strata is as follows: 


Feot Inches 


Surface soil and Clayececoscerces 27 6 
LimestonCecesesecccvsccseeccrcess fF wevves 

Hard black shal@acecsccscsesceccce 4 6 

COG] eae 4:6 ti Se Wb eee Os 6 Owe wee eeee 1 vad 

Hard gravy shaleececcconccsscseses 13 Co 

COS wie sean ose OSes oie eas ae eee eee 2 10 

Har) (Sh! Odes Sis:e ewee wes oe ewes ess 0) 1 4o~4nch §¢an 
CODA 60.6'6 eee 6 Sse eee ee ee wie eee ems @) S 

WIVEC) OY s.cccisiiiwew ss see oe baw aes 1 


LIMCSTONG si cewin sd 666 0 W806 s Oe wees ioes @e@eeeee 
Drilling and Blasting Overburden 


Both horizontal and vertical holes are drilled. Horizontal holes 
are drilled in the black shale approximately 2 feet above the 14-inch sean 
of coale These holes, which are 4 inches in diametor, are drilled with an 
electrically driven auger. Thoy are usually drilled to a depth of 60 feet 
and spaced on 30-foot centerse The holes are charged with 35« by 16-inch, 
4O-percent gelatin dynamite and fired with a Noe 6 electric detonator. 


After the overburden and 14-inch seam of coal have been removed 
(method described under Uncovering Coal), the 13-foot gray~shale stratum over 
the 42-inch coal is drilled vertically with an auger-tzpe drill. Holes are 
3 inches in diameter, spaced on eO-foot centers, and staggered. They are 
drilled to within 18 or 20 inches of the coale Each hole is charged with 9 
to 11 pounds of te by 1Ssinch, 4O-percent gelatin dynamite and fired with 4 
No. 6 electric detonatore Figure 10 shows position of drill holes. 


‘Approximately 11.5 cubic yards of overburden is shot per pound of 
explosivee 


Two drills are operated, one horizontal and one verticale ‘There 
are usually two men to each drill. The drillers also do the shootings 


Uncovering Coal and Coal Loading 


‘This operation is unique since two seams, one overlying the other, 
are recoverede (Figze 10.) The width of the stripping area is governed by 
the slope of the hills. The cuts foliow the surface contoursand are usually 
opened by making a box cut on the 4a-inch seam where the overburden is 12 t 
i feet thicke It has been found that the coal at this depth has not deteri- 
orated trecause of weathering. 
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I. C. 6959. 


The main stripping shovel is electrically operated and is couipped 
with a 95-foot boom, 55-foot dipper stick, and 125-cubic-yard dipper. ‘he 
box cut is 60 to 80 feet wide and follows the contour of the hill, usually 
to the property linee As the stripping shovel advances, the 2-inch seam 
of coal is loaded into trucks by an electrically onerated shovel equipped 
with a 2cubic yard, coal-loading dipper. (See figs 11.) This shovel loads 
the top section of the coal above the 6— to inch parting. An electrically 
operated shovel equipned with a -cubic-yard dipper removes the parting and 
casts it on the edge of the spoil pile next to the coal. The lower & inches 
of the coal is then loaded by a gas-electric shovol equipped with a 13~cubic- 
yard dipnere Tnis coal is also loaded into truckse 


Woen the stripnins shovel is near tne enc of the bor cut, it makes 
a cut on a 12-percent grade up to a level on top of the linch seam. After 
it has leveled off on top of the upper seam it turns and starts a cut 60 to 
70 feet wide, casting the overburden into the area from which the 42-inch 
coal has been removede (See fige 10.) The strinning shovel is followed by 
the small loading shovele This shovel removes the coal from the outside half 
of the width of the cut and places this broken coal on top of the solid half 
against the hish wall for a distance of several hundred feet. Then the solid 
end loose coal is lontied into trucks at one operation. (Sce fig. 10.) 


‘When the cut is nearly comnleted over the l4-inch seom, the strip 
pine shovel cuts down a 12~percent grade to the top of the 42-inch seam and | 
turns around and removes tne 13-fcot shale parting (after the l4+inch coal 
seam has beer loadcd out), casting it back of the spoil pile made from ovcr- 
burden over the li+inch seame (See fige 10.) The loading shovels follow 
the stripping shovel, as previously described. When the stripping shovel 
nears the end of the cut, it again cuts up a le-perccnt grade, levels off, 
turns on top of the i4-inch seam, and proceeds as described. The stripping 
of the two seams continues until a maximum depth of 55 feet, in a few 
instances 60 feet, from the surface to top of the 4Ue-inch seam has been 
Teachede 


At times the large strinping shovel remains on top of the lleinch 
seem, and the 13~foot interval over the 42-inch seam is removed by the 
electrically operated shovel equipped with a 4-cubiceyvard dipper. When this 
is done, the spoil material is loaded into a car of a specially designed 
stacker, which moves on caterpillar mountings and follows the Wcubic-yard 
snovele The stacker (car transporter) consists of a car having a capacity 
of 4 cubic yards, which operates on an incline track susvended from a central 
"A" frame mounting and extending over the far edge of the spoil from the 
wper strata of overburden. This car is pulled over the track by an electric 
hoist, dumps automatically, and returns to the loading position by gravity. 
The round trip is made in approximately the same time as the shovel cycle. 
The stacker advances independently of the shovel, but with ite The two act 
as a dual unit for stripping. (See fige 11.) 


The surface of both the l4-inch and 42-inch seams is cleaned with 
a tractoroperated bulldozere 
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I. C- 6959- 
Fauhkage 


Truck navlage is used from coal face to tipples The main road is 
constructed from the tipple to the stripping areae Lateral roads are built 
fron the main road at approximatoly 1,00C-foot intervals. The topography 
of the area is such that the stripping arees are not continuous but are 
separated from one anothere 


The roads are located, ditches dug to take care of surface drain 
age, and culverts and bridges built. The original subbase of the road was 
built of burned mine shale evproximately 12 inches thick and 30 to 50 feet 
wide. This base was then surfaced with 3 inches of crushed rock and oiled. 
After mining began, extensions to the road were built of tipple refuse for 
the subbase and gravel for surfacinge These roads are also treated with 
oil. Maximum erades vary from 55 to 6 percent but the marimun gerade on new 
roads is kept below 5 percente The average length of haul is 44 miles, or 
9 miles the round tripe | 


The main haulage units consist of 9 trucks with 15~ton capacity 
trailers. ‘The S-inch bottom bench of coal from tha 42-inch seam is heuled 
by contvact with one 10-ton and five 6—ton truckse ‘These trucks work inter- 
mittent 7. 


A crew of three men and a road maintainer keep the roads in good 
conditione | 


Drainage 
Surface ditches are dug with a dragline. Water that cannot be 
drained from the pits by gravity is gathered into sumps and pumped to the 
surface with electrically operated pumps. 
Prevaravion 
The coal is dumped from the trucks into a 7>-ton hopper at the 


tipple and is fed by a reciprocating feeder to a conveyor and passed to the 
sheking screens for sizing. All sizes above 3 inches are hand-picked on 


tables, and the minus 3-inch is passed to the washer for further. preparatiom 


Sizes are prepared according to demande The tipple is equipped with four 
railroad tracks for loading into cars. 


Power 


All power is purchased from a public utility company and is alter 
nating current, 33,000 volts, 3-=phase, 60-cyclee It is stepped down by 


transformers to the voltage required by the various units. Power consumption 


averages 350,000 kwe-hre per month. 
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I. Ce 6959-6 
Summary 


Shovel data (see tables 2 and 3). 


Average overburden per pound of explosives ..-.ceeeeCubic yards 11e5 
Average strinped per HOUT 6 oe 4s 6.5.46 aise he be wb bee see eee OOS’ OO 


Average raw coal uncovered ner OUD o-0b6 60 0.0 66.0 WO So ee be eee CONS 
Average clean coal loaded per WOUY dé. 6 Sa W060 We eo eee eee oe 6 Oe Oe 
Average dailv procuction clean COalcccvecscervevcceccceseee tONS 


Q Days Total 
unber worked man-hours 
Class of men er week er week 
Jrillers and shooterSeervcee-s 140 
Stripping Over | 
rae as ee a ee ee ee Re 6 336 
iler i cae J 
GiOund mens dcd.4 Lee Sane eae ew Sree ees 4 168 
Shovel (4 cubic yards) 2 x 2eeeee Yy 112 
loaling shovels: 
emcubic yard shovel including 
Cal -cCleAnerei hice seeesecewe | Le 336 
li-cubic yard shovel including 
coal CLEANECT Ses eccee scenes ene 5 140 
STUCK OUCTATOT Sse 6 o's 664 0660 ties 9g C52 
"ruck operators (contract )ecccces 6 163 
ROAM Clivies eduction oo tae sawn oe sees 3 105 
Tipyle and WiAsheVisenk oes iweaneees Ce 6165 
Shops 
Blectricians oo isecceeccesh] 8 280 
»echanics 
Wi etal Laneoueescosbcyucencsenncss le 7X0) 
“wonthly MCNecccrcvovecevoevreseeceservesece 14 


l/ 3 shifts. 


‘Recapitutation on weekly basis, production 6,800 tons 


‘ Tons 
ilumber of — Total per man Man~hour 
Class Inen-shifts man-hours per shift | 

bank drilling and shootingee. 20 LO 

DUET DOIN sais cease uee.aietsioaseeeie 10 504 

HO AGT Te Goo: laces, ies Ge cS 1b eiareiave S-arese O4 pists 

tz OR Ted one ae a ne t DoD 

DIO Nes eared em ecetn cc aaeeee ce ae S 55S 

Miscellaneous. @exeeevveeevnseces 112 196 

DUDE VI SLONss ¢hc.c aoe uses ee 10 6 

_ is 
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I. C. 6959. 
Mine 143 


The thickness of the coal mined in this operation averages 50 inches, - 
The overburden consists of surface soil, clay, and at some places sandstone 
and 12 to 50 feet of hard shale. The thickness ranges from 12 to 15 feet, : 
where the mine was opened with a box cut, to an average of 44 feet at the : 
time the property was visited. 


Drilling and Blasting Overburden 


The bank had formerly been drilled horizontally with an electrically — 
driven auger-tyve drill, but a vertical drill of the. same type is being tried, . 
This auzjer-type drill bores a 35~inch—diameter holee The holes sre usually 
spaced on 2-foot centers and staggered, rows being 21 feet apart. Holes 

are drilled to within 18 to 2 inches of the top of the coal, and from § to 

10 holes 35 to 40 feet deep are drilled in 7 hourse The drill is moved with 

a tractore 


Usually two rows of vertical holes are shot at one time. When 

the thickness of the overburden is approximately 45 feet, the holes are spruy 
with 75 pounds of 25— by 16-inch, 30-percent gelatin dynamitee The hole is 
then charged with aoproximateiy 400 pounds of FF or FFF black powder and shot 
with a Noe 6 electric squib placed in one stick of 430-percent gelatin dynamite. 
If the overburden averages 38 feet, the holes are sprung with approximately 
50 pounds of 30-percent gelatin dynamite and then charged with 300 pounds of 
black powder. The shots are fired as in the deeper holese ‘Two men charge | 
and fire all holese ‘~ 


Where horizontal holes are used, they are drilled from 18 to ol 
inches above the coal in the blue shale with an auger-type drill. They are | 
4.1/8 inches in diameter and usually 50 feet deepe These holes are not sprwg_ 
but are charged with 33-inch-dianeter by 1Ginch, 30+ or UG-nercent gelatin 
dynamite and fired with an electric detonator. | 


Uncovering Coal 

The overburden is removed with an electrically operated shovel 
equipped with a 95-foot boom, 58-foot dipper stick, and 123-cubic-yard dipper 
The width of the shovel cut usually is 50 feet and the distance from high 
well to spoil bank is 64 feet. The stripping shovel operates three &hour 
shifts ver day and removes from 12,000 to 16,000 cubic yards of overburden 
in 24 hourse The crew of the stripping shovel consists of an operator, oileT, 
and grovndman for each shifte On an average, the shovel operates 80 percent 
of the working timee The length of the pit is approximately 14 miles. The 
surface of the coal is cleaned with a tractor~operated bulldozers’ The coal 
is washed, and careful cleaning in the mine is not necessary. 
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I. C. 6959. 
Coal Loading 


At times the coal is shot before loading. Holes are crilled with 
a jackhammer~type pneumatic drill and charged with half a stick of 14+ by & 
inch pellet powder. Spacing between holes is governed by the character of 
the coal demanded = close spacing for small sizes and wider spacing for large 
SizeSe 


The loading shovel is electrically operated and is equipped with a 
emcubic~yard dippere The coal is removed from a cut 50 feet wide and igs 
loaded into trucks that onerate on the 14+foot coal berme The rear of the 
truck is loaded first and swings of the loaded dipner are toward the cab, 
but, as a safety measure, they do not pass over tne cab. 


The loading crew consists of an onerator and three groundmen, who 
work a f-hour snifte An average of 2,500 tons of raw coal is loaded per shift. 


Haulage 


Truck haulage is used from loading face to tipple. ‘he main road, 
which averages 0 feet in width, is constructed outside the coal areas Be- 
fore the plant was put in operation, the main road was located, surface 
drainage ditches were cut, ani the subbase was built of 2 to 35 feet of crushed 
limestones This was then surfaced with 3 to 4+ inches of gravel. Since the 
plant has been in operation, extensions have been made to the main road in 
advance of present necdse Drainage ditches have been dug and the subbase 
constructed of tinple refusee This is allowed to weather and settle and, when 
the road is needed, it will be leveled and surfacede This road is practic- 
ally level. Lateral roads are run into the pit from the main road at approxi-~ 
nately q-mile intervalse Openings are left in the spoil pile for these later— 
als, and the coal is left for each runwaye 


Trucks enter the pit on the roadway back of tne loading snovel and 
after loading leave the pit on the roadway ahead of the shovel. In this way 
trucks do not pass in the pite The loading shovel cuts out at each roadway 
and, after passing over, digs in againe The roadway is usually approximately 
14 feet wide. 


Five trucks are used, each having a 15-ton, automatic, drop-bottom 
trailer, 


Drainage 
Surface water is Gitched around the working pit, but water that 
enters the pit at lateral roadways following rainfall and other water that 


accumulates in the mine is gathered in sumps and discharged to the surface 
ty electrically driven pumps mounted on wheels 


pane ~59- 


Google 


Ie 5. 6959, 
Preparation 


Coal is dumped from trucks into ea hopner at the tipplee This homer ~ 
is constructed of steel and concrete ana has a capacity of 75 tonse From the 
hopper tke coal is ccnveyed to the shaking screens in the tipple for sizing. 
The minus 3-inch coal is conveyed to the washer for treatmente ‘The capacity 
of the tipple and washer is 400 tons and 200 tons per hour, respectively. 
The tipole is also squipped with picking tables, four loading booms, and seven - 
loading trackse Tho refuse from the tipple, which averages 250 tons per day, 
is transported by two >ton trucis and deposited on the extension of the main 
haulage roace 


Powsr 


Slectric power, which is purchased from a public utility compar, 
is 33,000-volts, %-phase, 60-cycle alternating currente ‘The main power line 
is built outsida the estimated limit of stripping, and laterals are duilt 
toward the workings from this main transmission linee Spacing betveen later 
als is usually 900 feet. Current is stepped down with transformers from 
33,000 to 4,700 volts for use on the stripping shovel and to 2,300 and 440 
volts for loading shcvel, drills, and other equipment. The trailing ceabdles 
on the electrical units are usually 1,000 feet long. 


Summary 


Siovel data (see tables 2 and 3). 


Average overburden stripped per hourecsscerseeseeeeCubic yards | 510 
Average ra coal uncovered per hourececssecssccccecescesstOns Te 
Ratio of digging time to operating timeecesscscscceeepercent 80 
Avernge Clean coal loaded per NOULTecccccsecccvesvcceesestONs pity, 
Average daily production of clean comlescsssscersscseess ne 2,200 
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Mine employees, based on production of 2,200 tons per working day 


Hours Days Total 
— worked worked man-hours 
Class of men per day per_weelz per week 
Drillers and helpersecccccce 5 | 240 
ShOStCE Sacos sare oie kieeecanrewes 2 6 Sy 
Stripping shovels 
Operator 1x 3L/ 
Oiler je ome ere 9 7 504 
Groundman 1 x 3 
Coal cleaning and shoo a4 2 5 70 
Loading shovels 
Operator 1l 
Groundmen besssesseeseeoh Uy 5 Lho 
Truck OperatOrSesereececee A 5 175 
Tipple ia aston as eeece 5 gl5 
Miscellaneous: 
Carpenter 1 
Mechanic 1 
Tractor man 1 | 
Shopman Lleccscces ») 315 
Refuse haulers 2 
Pumpmen ; 
Watchman 
Monthly menses csievivowsess Se 6 336 
5 144 


Supervisionececcccccccccsscce 
ae cs REAR SRR 2c 


1 3 shiftse 


Recapitulation on weekly basis roduction 11,000 tons 


| : Tons 
Number Total per man |Man~hour 
Class manaseits i i per apt ner ton 


Bank drilling and shootingee 0.029 
Spe hlis}op bela eee ee ee ee 2046 
TLOSIINEs secedbesee see w ee sne «O19 
Hel e206 shisesee sd acess ees e022 
TIPD Os iewawscweees ao aesenes 086 
Miscellaneouse cecccccceccece 0053 
DUDET V1 S1ONs su edo seb eeeeees eO1 

2268 


Mine 14 | 


The coal averages 30 inches in thickness, and usually the minable 
areas are not connected. The overburden varies in thickness and character, 
An average section is as follows: 
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Feet Inches 


Guriace 60ilseeessekinnee owned Ms aueciaess 
Hard shale (sonpstone)eessecoeee 12 6 
Grey shal escakacuwiacseeaeneewras “22 6 
CEU gb tices wale tata asi we he a enetioseeers 2 6 
FITeEClLayecccessscres cee ee ne ae ee 


This mine consists of two sections, and coal is loaded from one 
section on the day shift and from the other at nighte 


Drilling and Blasting Overtirden 


All drilling is done with horizontal, auger=type drillse Two drills 
are operated, one in each unit. Cne drill is electrically operated and drills 
holes 3 inches in diameter and 60 feet in depthe The other drill is driven 
by a gasoline motor and drills 6-inch-diameter. holes, also 60 feet deep. 
Holes are spaced 3% feet apart in both sections and are drilled about 6 feet 
above the coale From 8 to 10 holes are drilled by cach drill in a 7-hour 
snifte * . | 


The G-inch holes are charged with approximately 200 pounds of } 
by 16-inch, 4O-percent dynamite and fired with an electric detonatore ‘The 
3%-inch holes are sprung with 124 to 25 pounds of UOm~pércent dynamite and 
usually are charged with 150 pounds of 4F black powdere Approximately 35 


cubic yards of overburden are shot per pound of explosive. 
Uncovering Coal 
The following stripning units are in use at this operations 
Section | oF 
le Electrically operated shovel equipped with a 95 foot boom, 
5S-foot dipper stick, and 1l3-cubiceyard dippere ~~ 
ee Electrically operated shovel equipped with a 92+-foot boom, 
60-foot dipper stick, and 20-cubic+-yard dipper. 
Stripping is carried on continuously in both sections. 
Cuts usually are made 65 fect wide at the mine having the smaller 
capacity shovel and 70 feet wide at the other unite Approximately 15,000 
cubic yards of overburden are moved per day by noe 1 unit and 24,000 cubic 
yards are stripped in ¢4 hours by the noe 2 unite 


A tractor-operated bulldozer is used to clean the surface of the 
coal after the stripping shovel has passed. 


5Eu6 | ~62— 


Google 


Te C3 6959. 
Coal Loading 


During the winter season, a channeling: machine is used to shear 
the coal first along the center of the cut, which in the case of a 7Ofoot 
pit would be 35 feet from the nizh wall, and again epproximately 5 feet from 
the high walle This makes a clean ed,e for the berm on which the trucks 
operate and leaves a straight edge elong the spoil pile, wnich increases re 
coverye 


Coal is londec first from the half of the cut nearest the spoil pile 
and is drilled with a jactzhammer usin? a Ok-inch detachable bite Approximately 
25 holes, or 625 fect, are drilled with a now detachable bite ‘he bits are 
sharpened and treated, after which 75 holes, or 187% feet, are drilled ~ a 
total bit life of 250 feet before discerdine, Three holes gencrally are used 
for a 35-foot coal face and each is charecd with one-nalf to one stick of 124 
ty 8=inch pellet powdor and fired electricallyve 


When the coal is being loaded from the cut nearest the spoil pile 
thea trucks operate on the coul berm, and when loading the second cut they 
travel on the fire-clay bottom of the first cute At unit e there is approxi- 
netoly 6 inches of jack roc’xs on top of the fire clay. 


There is one locding shovel in each section of the mine, as follows: 


section 

le an clectricelly operated shovel equipped with a of-cubice 
yard dippere This shovel is of the horizontal-thrust type, 
and _—— is pushed horizontally under the coale (Soe 
Tite Ve 

Ce An electrically operated shovel equipped with a 5-cubic 
yard coal—loading dippere (See figze Ie) 
Both shovels are mounted on caterpillar cravlerse 


Anoroximately 1,600 and 2,500 tons of raw coal is loaded at units 
land 2, respectivelye 


nonce 


Trick haulage is used from the coal face at both units to a central 
Car~loading statione At this station the coal is dumped into a 50+ton hopper 
and fed to a 42-inch rubber belt 140 feet long and conveyed up to a loading 
boom, which passes the coal into standard-gage railroad cars. The capacity 
of the conveying belt is 600 tons per koure Switching of the railroad cars 
at the loading station is done with a L2.ton standard-gage locomotivee ‘The 
crew at this careloading station consists of an operator, oiler, locomotive 
engineer, brakeman, and truck dumpcre 


As a rule, coal is loaded from one section on the day shift and 


from the other on the nisht shift. 


5846 63 


Google 


Te Ce 59F9, 


Haulage from the larger section is done with eight trailer trucks, 
six of which are employed in the smaller section on the night shift. Those 
trailers vary in capacity from 13 to 17 tons. The truck haul ‘“werages 13 
miles cne wey, and the rail havl from the ese h cae Car-loading station to the 
tipple, which is done br a railroad company, is 3% milese A sufficient 
tonnage is hauled to tho tipyle and placed on storage tracks to operate the 
preparation plant two shifts per daye 


Bach truck averages 25 trips per day from face to dumping station 


Main haulage roads are built outside the area to be mined, and 
laterals are constructed into the mines at intervals of approximately 1,000 
feet» The crown of the main roads is usually 30 fect wids; tipple reties is. 
sed for the subbase, which is surfaced with gravel and then ofl treated. A 
tractor-operated road maintainer is used to keep the roads in good condition, 


- Drainage 


A small dragline operated by two men is used for digging surface 
drainage ditchese Hlectrically operated punmms are used in the pits where 
needede 


Preparation 


The coal is dumped from railroad cars into a hopper at the tipple 
and conveyed to shaking screens for sizing and hand cleaninge The %I1nch to 
liminch sizes are sent to the washer for further treatment and preparation. 
The tipple is cquipped with picking tables and loading boomse Refuse from 
‘the ti: ole and washer is hauled in trucks to old pits for disposal. 


Power 
Blectric power 1s purchasod fron a public utility company, and is 
43,000 volts, j-phass, 60-cycle alternating currente The stripping shevels 
are equipped with trailinz cables 1,000 feet lonz, the trailing cables fron 
the loading shovels being 1,500 feet longe 


Surimary 


Shovel data (sce tables 2 and 3%). 


39 


Avernee overburdon per pound of explosiveescs.-oseeecubic yards 
Average stripped per hour, both SOCELON Ge bese weasee wee eCOs 

Average raw coal uncovered per hour, both sectionsecesseeetONns 
Average clean coal loadod per hour, Section LewccsseccseseedOe 
Average clean coal loaded per hour, Section CosecosceesnesedOo 
roduction Clean Codlesecosvesccesccesecce sootie 


207 
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Ie C. 6959. 
Employees, based on production of 3.800 tons per day (2 sections) 


Hours Days | Total 

' | Wumber worked wor'-ed man-hours 

Cka88 of men ver day | per week er _ wee 
© DU ILGY S66 s swwtirs 68s ceke Oss 2 7 y 70 
Helpersececceccoscveseccscece 2 T 5 70 
— Ghooterseessesse-seecccecsees | 2 { 5 {OQ 
~ Shooter nelperececsevccscces 1 { ae 35° 


Stripping shovelss 
l}ecubic yard shovels: 
Operator 1 x 3h 
Oiler 1x 3 eerecsee g g 7 504 
Groundmen 1 x 3 
c0-cubic yard shovels: 
Operator 1x 31 


Oiler lx 3 eeorcccs le H & vi 672 
Groundmen 2 x 3 

Loading shovels: 

Operators 1 x 22/ 

Oilers LX C 6a tea ees 3) { ») 280 

Pitmen exe 
Cleaning and shooting coal 

and face preparationeecsece 15 7 5 560 
Truck Operatorsesescvsccccre 14 { 5 490 
Road maintenancecececesccoce 2 oe D 10 
Truck MaintenanCeseseccocscece 4 T 5 105 
Central dumping i ci eeoe | 10 f 5 350 
Main line railro NS cog ata yy ‘8 5 150 
Tipple and washers a 

Locomotive creweeecsessecce 2 { 5 {0 

Railroad car dumperse eceee 8 | | rf 5 280 

Miscellaneouseescceccccsce 37 | T 2, 1,295 

Refuse DAU OLS esek ewes aes yy | { 5 a 
Miscellaneouse sseceseccccoce Ly | Fi 5 140 - 
Mechanics, electricians, 

blacksmiths, CtCe covccece 15 ik 5 525 
Monthly MONecccvceccescoenece Lh | 8 6 aia 
Upervi dl ONvs-oe sesso a:eseee 8 6 e 


. 16 eas ees EFT 
l/ 3 shifts. 
e} 2 shifts. 

Hauled by railroad comvany at fixed charge per care 
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Recapitulation on weekly basis, production 19,000 tons 


| Tons 
[Number Total per man | Man-hour 
Class man-shifts | man-hours { per shift per ton 

Bank drilling and shootingees. ie 0,013 
StrippinGecsrcocsecevecesccsccce | 147 062 
LOA Ueiucewscswieecesneesece| 120 ® 
Haulag€ecscvevcrcccccsesvccoce 165 0062 
Tippleecnccccsesosccvcaccccces 255 "ae 
Miscellanedusecccceccesccccece 119 e 5 
Supervisionecececscccsvccccces | fe) eOl 

S71 Si 


In certain classes of oneration, where the required working hours 
exceed the maximum set out in the contract with the Mine Workers, additional 
men are called out as neededs 


The coal seam mined at this property averages 17 inches in thickness. 
It 48 very hard but free from partings and clay veinse The overburden averages 
40 feet in thicknesse A section is as follows: | 


Feet Inches 


aE 


Soil and ClaVecccecnccnccsesesesce le 
Hard Dlue slgicWh- Pere eer we eee ee eee ee 15 
Fard black shalGececoccsccvesvccese ved 


ower e ere eee ee ee ee eee ee ee ee 1 5 


@eseeese 
@ee¢e0n@ 


@eseeeed 


LimestonGeescccvcecesccccssevcesees 8808 oveses 
Bank Trilling and Blasting - 


The surface soil and clay, which occurs above the hard blue shale, 
45 removed without blasting by a dragline excavatore The remaining overburden 
ig drilled vertically with a jackhammer-tyne pneumatic drill, using detachable 
bitse Holes are approximately 14 feet deen and they are started with a Die 
inch-diameter bit and finished with a 1$-inch bite The holes are spaced on 
30-foot centers and staggerede Each hole is sprung with from 9 to 1l sticks 
of 4O-percent dynamite and then charged with one 25—pound keg of black powders 
All charges are fired electrically. No data are available on the quantity of 
overburden shot per pound of explosive. 


Uncovering Coal 


The stripping property is approximately 1 mile long, and 4 dual 
system is used in removing the overburden. The stripping units are: 
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le A steamoperated, full-revolving-type shovel mounted on 
crawlers (caterpillars) equipped with an 80-foot boom, 
58-foot dipper stick, and G-cubic-yard dippere 

2e An electrically operated dragline, wheel mounted on rails 
and equipped with a 125-foot boom and 6-cubic-yard dipper. 


Both the dragline and the shovel make a cut 70 to 75 feet wide. 


' The dragline works on the limestone bottom in the cut behind both the coal 


loaders and the stripping shovele It removes the surface soil and clay, 
which is the top portion of the next cut to be made, and deposits the spoil 
back of that cast by the shovel. The snovel removes the lower portion of 
the overburden, which was left by the dragline in the previous cut and de~ 
posits the spoil in the space from which the coal has been removede Figure 
l2 shows the working positions of the various units in the system used in 
this mines 


As a rule, the dragline is operated three &hour shifts per day and 
the stripping shovel two 8-hour shifts. 


The surface of the coal is cleanec with a Fresno scraper and steel. 
broomse 


Coal Loading 


The coal is hard, and it is necessary to blast it before loading. 
Holes are drilled on 3— to "y-foot centers with a saoenmer, charged with 
pellet powder and are fired electricallye 


Two steam-operated, horizontal, thrust~type, coal~loading shovels 
are usede They are equipped with 1d-cubic-yard dipperse These shovels are 
operated in tandem. (See fige 12.) The head shovel removes the coal from 
approximately two-thirds of the width of the pit, and the rear loader loads 
the remaining third. The distance between loaders is about 150 feet. ‘The 
coal is loaded into truckse The head shovel is the principal loader, and 
the second shovel begins to load the truck that would be standing idle waite 
ing for the first shovel to complete loading its trucke As soon as a truck 
is filled at the head shovel, the truck at the rear shovel moves to the first 
shovel to complete loadinge In this way no time is lost waiting for the 
loading shovele The head shovel loads approximately twice the tonnage of the 
eens shovele An average of 1,100 tons is loaded by both shovels in seven 
ike. , es ora, a 


Haulage 


Trucks and trailers are used from loading shovels to tipple. The 
main haulage road is built outside the coal area being mined. It is graded 
35 feet wide and well drained.e The subbasea is built of tipple refuse 12 to 
18 inches thick. On top of the tipple refuse is 3 to 4 inches of burned 
shale from mine dumps, and then a surface of chat from zinc-mill tailings, 
The surface ig treated with a 60-percent asphalt road oil. The oil is placed 
on the road before freezing weather sets in when nights are cool, so that the 
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O11 will set properly. As the surface of the road is worn down by; the trucks, 
the road is not scorified, but another laver of chat is added and this treated 
with oil. The surface of the road is not disturbede ‘This method of road 
maintenance has proved very satisfactory at this operatione The length of 
haul is approximately 2 miles one way. Lateral roads are built into the 
working cuts at varying intervals, usually 900 or 1,000 feet, and, if possible, 
trucks enter the pit at one lateral and leave by another, makeing a circle 
haule | 


Seven drop-bottomtype truck-trailer units are in use ~ two Gh-ton, 
four 12~ton, and one 20-tone A truck and trailer average 16 trips in one. 
shift. The speed of the trucks is balanced to keep a steady supply of coal 
passing from the mine to the tipplee 


Drainage 


Ditches are dug on the surface to civert water from the pit, but 
during rains water enters the mine over and around the lateral roadse This 
is discharged by electric pumpse 


Preparation 
The coal is dunmmed from the trucks into a hopper at the tipple and 
‘ig conveyed to shaking screens for sizing and preparation on picking tables 
and loading boomse The tipple is equipped with three loading. tracks = 
another is to be addede 


Power 


Electric power, where used, is purchased from a public utility 
company} it is 3~phase, 60-cycle alternating currente 


Summary 


Shovel data (see tables. 2 and 3). 


Average overburden stripped per hourecescosssceeeeeecubic yards — 3590 
Average coal uncovered per DOUY 6 6:6 66 4 ble o's. 46S 05 640s eee TONS 20 
Ever GS: coal Loaded per NhoU~eccccccenscccccccccccesscscecsevedOe 157 
AVeregs dail AV OGIUIC b LON 66.5.6 655 6.0.0.0 6 ww ees 0d 6 6 6 OCR OS COS 1,100 
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Mine employees, based on production of 1,100 tons per working day 


|. Hours Days Total 
Number |. worked - worked man-hours 
Lass | of men | per. day per week per week 
Drilling and shootinge....e- 2 fe > i 98 
Stripping shovel: 
Operator 1x oL/ 
Oiler 1x2 
Foran. ogo Beet ewe 12 7 | 672 
Groundmen 2 x 2 
Draglines 
Operator 1 x 32/ 
Oiler se a Ge eer fe) T 504 
_Groundmen 1 x 3 
Loading shovels: 
Engineers 2 x 13/ 
Firemen 2X eenrevece le 4 252 
Groundmen 4 x 21/ | 
Coal drilling, shooting an 
ClGCSnI NP ss s0.awawis Gee aeleeee 5 { 3 105 
TUCK ‘Operator diceis's stewie w sa 7 T 3 147 
Truck spotterececsccccscsece 1 vi 3 ol 
Mp levsecwecusoneacseeeenes 13 { 3 273 
MeCHAN! Cesecssecueweewcww wes 1 { 5 35 
Watchmaticosscceccccscccccaces 1 1 T ig 
Monthly meneccccscescscccecs 2 g 6 96 
SUpeTV1 S10Nsss.c0-e%eGewnsecee 2 % 6 96 
i he 
l/ 2 shifts. 
2/ 3 shifts. 
3/ 1 shift. 
Recapitulation on weekly basis, production OO tons 
Tons 
Number of per man Man~hour 
Class man-shifts per shift per ton 
Bank drilling and shootinge.. 1 0.030 
DULL DINE wienéecis eeu discreieis eters 2356 
LORAIN 2s 0:5-s:e o.5.ee oasis w sine wae ot «108 
HAW ACs © ¢.aveo-eisiecerataecactesgeaie's e051 
TADD] Gis aiyiee's were ee cesree easier 208% 
Miscellaneous....ce-ssccoscces 055 
SUpervisionesccccccccccecscce 2 e029 
| Std SE 1006 712 


The country in which this mine is situated is siren pha level. 
The coal averages BG Anehes in thickness, and the overburden varies in thick. 
ness and character. <A section is as follows: 
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Feet 
Surface sOllecceccccevscccccsnateesece Shaeves 
Yo) low Clay vessunwcheewewcwdeeteseemec, O° to.24 
Sandy shaleesesseccecccccscccecccssesee 6 to 8 | 
LimestOneeevveescesveccsvserevesccseses 0 to 6 | 
Hard Dlack shaleescsscessrereccesesees O to 5 | | 


COS os 66 o-e e a0 a aes ww ae eee wee eee 3 


Where the stratum of shale above the limestone is thin, the yellow 
clay stratum usually is thick. The bottom is fireclay. 


Drilling and Blasting Overburden 


The overburden is drilled from the surface with two electric and 
one gasOlinooperated welletype drills. Holes are spaced on 2a~foot centers, 
and the rows are approximately 20 feet apart. The diameter of the holes is 
6 inches, and they are drilled to apvroximately 14 feet below the limestones 
Three to four holes are drilled per shift by each drill. 


The holes are not chambered but are charged with 4O-percent dynamite 
The amount of explosive, as a rule, is 15 pounds per foot of Limestone plus 
12 to 15 pounds for loosening the shale and clay materials. Only one primer 
is used, and the charge is detonated electrically. Usually two rows, compris 
ing 10 to 18 holes, are shot at one time. rn aa | 


Uncovering Coal 


This operation consists of two units ~ a small one using steam 


equipment and another having an electrically operated stripping shovel. Only 
the latter operation will be described. foes. oR | 


Figure 15 is a plan of this operation. 


The stripping shovel is of the full-revolving type, mounted on 
crawlers, and has a 95-foot boom, a 6lefoot dipper stick, and an 1S+cubic-yer 
dippers The distance from high wall to spoil bank usually is 75 feete The 
shovel removes a cut 50 feet wide, depositing the spoil in the space from 
which the coal has been removed, usually 50 feet widee The slope of the high 
wall bank averages 60° from the horizontale The surface of the coal is very 
irreguiare Grades of 12° to 14° are not uncommon.’ The stripping shovel 
usually advances down those grades 6 to 8 feet at'a move but in passing up tHe 
other side of the dip is able to advance 10 to 12°’feet at a time. ‘The deck 
of the shovel is kept level along the axis at right angles to the cut but not 
along the axis parallel to the cut. This stripping shovel removes approxima’ 
1,066 cubic yards of overburden an hour and uncovers 82 tons of coal net wor 
ing timee The present mine is approximately. 4,000 feet Longe | 


The surface of the coal is cleaned with a tractor-operated pull dor 
and afterward is swept with wire brushes and cleaned with compressed alts 
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Coal Loading 


The coal is shot before loading. Holes are drilled with a jack- 
hammer on approximately 10-foot centers. (See fig. 13<) Six-point detach- 
able bits, 1-5/8-~inch gage, having a center hole, are used for drilling the 
coale Approximately 200 holes, or 6CO feet, is drilled before it is necessary 
to regrind the bite These bits usually are reground twice, and approximately 
100 holes or 300 feet are drilled after each rezrind.e The life of a bit is 
approximately 400 holes, or.1,200 feet of drilling. 


The holes. are ‘charged with 4 ; to 13 sticks of Meerevroees dynamite 
and fired electrically . 


The loading shovel, which is electrically operated, has a dipper 
of 3 cubic yards capacity. This shovel removes the coal from a cut 50 feet 
widee (See fig. 13.) Approximately twenty~six 7O-ton cars are loaded ina 
(“hour shift. 


Haulase 


The track is standard gage (4 feet 8&4 inches) and is constructed 
of 90-pound rails on wooden ties. It is placed on the coal approximately 50 
feet from the spoil hank and adjacent to the loading shovel (See fig. 13.) 
The loading shovel advances apvroximately 300 to 350 feet per shift. <A crew 
of four track men usually shifts and lines 200 feet of track per shift. Two 
crews of four man each are used for track shifting, lining, and maintenancé.s 


Standard drop-bottom railroad cars are used, and these are hauled 
in trips of three by 50-ton geared-type locomotives. : 


Drainage 


Surface water is diverted from the mine by ditches. Water that 
may accumulate in the mine is gathered in summs and pumped to the surface 
with electric pumps. 


Preparation 


The coal is dumped from railroad cars into a hopper at the tipple 
and conveyed to shaking and vibrating screens for sizing, which és done 
according to demande The tipple is i with picking tables and loading 
dooms and has eight loading tracks 


Power 


Electric power is purchased from a public utility company. It is 
33,000-volt, 3phase, 60-cycle, alternating current. Transformers step down 
this current to 4,400 volts for use on the stripping shovel and to 2,300 volts 
for use on the loading shovele Electric motors on pumps, drills, and other 
equipment use 440 volts alternating current. Ground cables are used for power 
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distribution. Average power consumption is 365,000 to 370,000 kw.—hr. per 


month. The stripping shovel uses approximately 80 percent of the total power 
consumed. 


Summary 


Shovel data (see tables 2 and 3). 


Average overburden stripped per hour actual working timeeecubdic yards}1,066 
Average coal uncovered per hour actual working timee...o.e.-scoeetons| 82 
Ratio digging time to operating timeecrcc.ccccccccccccceseoveepercent| 81 
Average coal loaded per houreccececescscccccccccvcccccesescavesestons} 260 
Average daily production this uniterccccccccccnssccscsccsessccsceeshOe flO 


Mine employees, based on production of 1,800 tons per worki 
unit havi electric strippi shovel . 


Hours Days Total 
umber | worked worked man-hours 
Class of men per day per week per week 
Drillers | 
Helpers CORP HOHE corer ererese® 00 
Shooters 
Stripping shovel, 
Engineers 1 x 
Gilers sae ane, er ee 12 & 576 
Groundmen 2 x 3 
Loading shovels 
Operator 1 
Groundmen ee 3 T 105 
Cleaning coal 
te colt ttteteteseses 1 7 ols 
Locomotive engineers 3 x 1 
Locomotive firemen 3 x inc 9 ; 315 
Brakemen 3x1 
TrackmeNecccvescsovccecceves 8 7 280 
Tippl6ecccecescccccccerecese 25 | ri 87 
MechaniCsaccscvcccvccecscces vad vi g 
MiscellanouGe-ccccsscccccce 4 7 140 
Mine foremaneecccesevcoseces 1 7 oe 
Superintendentececcccrccsece 1 § 7 ug 
Ls ee ee eS 
1/ 3 shifts. 
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Recapitulation on weekly basis, production 9,000 tons 


Total 
Class man-hours 

Rank drilling and shootingee. 20 
SUP 1 pO Me yar rcge weiss wie Sale ees 576 
LOAd I NZecccccccessescscccccccs 450 
Haulageececccccvccoccccccvvese 5 5 
Tipplesscsccccccnveccesccceses 840 
MisGel Lanc0ucsesese es oeeeeeee ee 224 
Supervislonececscccccnccccses ie 
140 


Wage rates and working conditions are governed by contracts between 
the operator and the United Mine Workers of America. —* 


Mine 1/ 


| The surface at this property is comparstively level. The thickness 
of the coal varies from 22 to 24 inches. There ere many small slips through. 
out the seame At some places there are local dips, but as a rule the seam 
follows the regional dip to the northveste The overburden averages 20 feet 
in thickness, but as the workings progress to the west the thickness increases 
and a depth of 45 feet is considered maximum stripping at this mineew A 
section of the overburden is as follows: 


Feet Inches 


Surface soil and ClaAVecccevcescce o weetee 
Black laminated ShalCeccesscvecce 10 errr 
Hard black sandy shale (cap rock) 2 | 

COB 6610-66-06 06.660 60 esos os we Woe 8 5 oe CS @66e<s 


Fireclayecccccccccccccscveescecves eoee@ @eerccse 
Drilling and Blasting Overburcen 


Generally all of the overburden except the cap rock can be dug with 
the stripping shovel without blasting. If, however, the black laminated 
shale becomes a hard gray shale, then all of the overburden must be drilled 
and blasted. 


The cap rock is drilled vertically with a jackhammer. ‘he spacing 
of the holes across the cut veries with the thickness of the rocke: The 
thinner the stratum, the closer the holes are spaced, since less explosive 
can be used and smaller areas are broken. ‘The holes are charged with varying 
amounts of explosive, but usually three or four sticks of 4O-spercent dynamite 
are used where the cap rock is 3 feet thick. The explosives are fired 
electrically. 
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Un concn te Coal 


The ap iccines shovel is electrically operated and is equipped with 
an 873-foot boom, 56-foot stick and a 15cubic-yard dipper. ‘This shovel makes 
a cut averaging 60 feet.in width and usually removes the overburden above the 
cap rock, leaving a bench on which the drillers can worke (See fig. | Te) ‘the 
stripping shovel operates on the coal berm ahead of the loading shovel. It 
operates three 8&hour shifts per day and removes an average of 415,000 cubic 
yards of overburden per month. The crew consists of an operator, oiler, and 
two ground men, who drill and shoot the cap rock if necessarys 


Coal Loading 


The coal is drilled with a jackhammer. -Holes are “spaced on [~foot 
centers, and each hole is charged with a % to % stick of 13~ by S-inch pellet 
powder and fired electrically. 


Loading is done from the full width of the pit, which is approximate); | 
60 feet wide. The loading shovel, which is the horizontal thrust (skimmer) 
type, is electrically driven and is equipped with a oicubie~yard dipper. 
The coal is loaded into a ‘Kton skip of an electrically operated derrick or 
bank machinee This derrick is equipped with a 71-foot boome When the skip 
is loaded, it is raised end swung over the railroad car on the high wall and 
the coal is dischargede An average of 1,400 tons of raw coal is loaded per 
f~hour shifte 


Haul age 


A standard-gage track is on the high wall, and standard drop-bottor 
type railroad cars having a capacity of approximately 58 tons are usede ‘These 
cars are placed in trips of five cars opposite the hank machine and when 
loaded are hauled with a steam locomotive approximately 1 mile to a central 
yarde Two units are in usee From the central yard the coal is hauled in 
trains to the tipple and cleaning Plante 


The track is maintained along the — wall for the length of the 
cut and is shifted the full width of a cut (approximately 60 fect) by a track 
crew using a tractore The location of the next cut is staked, and the track 
is shifted to this new position shead of the stripping shovel. 


Drainage 
Drainage ditches are dug across the surface with a small dragline 
excavatore These ditches carry surface water away from the operation. Ralz 


water that falls into the cut or drains in through the strata and spoil is 
discharged to the surface by electric pumps. 
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Preparation 


The loaded railroad cars are brought from a storage yard at the 
tipple to the hopper with a small steam locomotivee There the coal is digs 
charged into a 100-ton capacity hopper and conveyed to the tivple for sizing. 
The tipple, which has five loading tracks, is equipped with shaking screens, 
picking tables, and loading hooms. The minus 3-inch coal is conveyed to the 
washer for further treatment. Various sizes of coal are prepared, according 


to demand. 


Power 


Electric power, which is 3—phase, 60-cycle alternating current, 
is purchased from a public utility. 


Summary 
Shovel data (see tables 2 and 3) 
Average overburden seripeed PEL houLecccccceseccoeecubic yards 590 
Average raw coal uncovered per houLreccseccescvecccccecece es tOnS 2 
Ratio of digging time to working CimCecccccccccscccceevepercent 80 
Average clean coal loaded per houTres.escecccccecccveccceceoetOns oy 
Average dally production clean COaleccccccccccccscveseceesr eds 1,200 


Mine emmlovees, based on production of 1,200 tons per worki 


Hour s: - Dey s Total 
Number worked worked man-hours 
Class of men er dg per week per week 


Bank drilling and shooting © 

LX Be oeeesccnvccsccecece 
Stripping shovel: 

Operator 1x 32/ 

Oiler Ll X 3 ecccccvcce 

Groundmen 1 x 3 
Loading shovels 

Operator 1 

Groundmen 2 
Coal cleaning and shootingee 
Bank MACHING 66.666 646 coe eee 
Locomotive engineerse..,ecce 
LPACKMOCVigis</Svs.ave bois oo ease we 
Tipple end washerecceaccecces 
Miscellancousececcecececceoce 
Monthly MONeccecevccseveccve 
SUPETVisLONesesseeseeecooecs 


HDWAITAMAOTOT =o 


7 
7 
7 
7 
7 
7 
7 
& 
S 


/ One ground man at stripping shovel charged to drilling and shooting Cap rock. 
2/ 3 shifts. 
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| Haulage from central loading yard to tipple is made by railroad 
company at a fixed charge per car, and the employees are not included in 
this table. 


Recapitulation on weekly besis, production 6,000 tons 


| - Tons <a 
umber of Total per man | Man-hour 
Class man-shifts | man-hours } per shift per_ton 


Bank drilling and shootingeee ee 0.028 
StrippinGececccovcvccccccvece 084 
LOadinge ervecccvccscccccencece 0076 
Haulageessccessacsescesscccce 0093 
Tippleeseccccccssccsevecccece 0198 
Miscellaneouseccescccccsceren e082 
SUPSTY 1S 10s d0 cesses ease cies ; 024 

Rn: ee 


Mine 18 


The coal at this mine averages 24 inches in thickness, and at the 
time the property was visited the’ thickness of the overburden was approximately 
30 feet. The surface is comparatively level, and the coal dips approximately | 
25 feet to the mile to the northwest. ‘There are, however, local dipse A | 
section is as follows: 


Feet Inches 


Surface soil and clayecwcccsccecs 
Laminated gray~brown sandy shale. 
Coal (not always present)eocceceee 
BIUG ‘SRAl Cs cues bees cee eceweodeen: 6h 
Hard black sandy shale (cap rock) 
COL 1 66: « 6w a 5 Wb 6 <ohus o & Heo ooo whee eee 


Fireclayesceosacccccccerccscrvesces 


Mm FOr AR 
e 
e 
e 
° 
° 
rs 


| The "cap rock" ranges in thickness from 3 to 36 inchese When it is 
less than a foot thick it causes some trouble, since it is difficult to shoot 
and must be loosened by the stripping shovel dipper. — 


Drilling and Blasting Overburden _ 


Usually it is not necessary to laosen the overburden above the cap 
rock by blasting, but the cap rock is drilled and blasted. The overburden 
is removed from the cap rock for a distance of 10 feet, making a bench across 
the cute ‘The cap rock is then drilled with a jackhammer, the holes being 
spaced on 10-foot centers across the top of the cap rocke The holes are 13 
inches in diameter and each is charged with approximately } pound of FF black 
powder, tamped, and fired electrically. One row of holes is drilled and shot 
for each move of the shovel. When this method of drilling and shooting is 
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not practical, due to increasing depth and hardness of the strata in the 
overburden, a horizontal=type drill is used, and the total thickness of over- 
burden is shote About 50 percent of the area requires bank shooting. 


Uncovering Coal 


The stripping snovel is electrically operated and equipped with an 
S7~foot boom, 62-foot dipper stick, and 20-cubic-yard dipper. Cuts are made 
10 to 75 feet wide, the distance from high wall to spoil bank. The length 
of the pit is approximately eight. tenths milee sfter the cap rock has been 
drilled an@ shot, it is removed by the shovel and deposited in the spnace from 
which the coal has been removed and at the edge of the berm. The shovel is 
then advanced 10 feet, and the material above the cap rock is deposited back 
of the spoil from the cap rock, which acts as a retaining walle A bench is 
formed ahead of the shovel by the cap rock, and after the fuli width of the 
cut hag been made the bench is shot and the first operation is repeated. 
Avproximately 1,0CO cubic yards of overburden is stripped per hour. The 
stripping shovel is operated three & hour shifts per day. During an 18~month 
period it averaged 625,000 cubic yards per month. 


Coal Loading 


An electrically operated shovel with horizontal boom (thrust or 
skimmer type) equipped with a Us~cubic-yard-capacity dipper is used to load 
the coale The coal is drilled and shot before loadinge Drill holes are 
spaced on 9-foot centers and staggered. They are drilled with a jackhammer-~ 
type pneumatic drill using a 2-inch detachable bite The life of a bit is 
approximately 1,000 feet of drilling, after which it is discarded. The holes 
are charged with one stick of 13+ by 8-inch pellet powder and fired electric~ 
allye 


Coal is taken from the entire width of cut, (0 to 75 feet, and 
loaded into the aluminum skin of a derrick or elevator (bank machine). This 
machine, which is electrically operated, is equipped with an 50-foot boon, 
and the skip has a capacity of 10 tonse The skip is suspended from a wire 
cable and raised ané lowered by an electric hoiste When the skip is loaded 
it is raised over the edge of the high wall and the coal is discharged into 
Tailroad cars placed on the track along the edge of the high wall. (See fig. 
Te) The derrick is mounted on caterpillars, and the skip can be placed ahead 
of the loading shovel at eny place in the cute 


Haulage 


. Because of the level surface and the characteristics of the over. 
burden, whereby it stands and does not cave, the haulage tracks are located 
On the surface near the high walle (See fig. 7-) In this method of rail 
haulage it is not necessary to maintain the track on the coal berm in the cut 
or to dump the spoil over the track, and the track can be shifted more easily 
on the surface than in the mince 
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As the stripping shovel advances the cut along the high wall, the 
track is shifted the full width of the cut, 79 to 75 feet. This is done with 
a track crew and tractore The track is shifted in sections of four rail 
lengths as a unit. : 


The track, which is standard gage (4 feet 8% inches), is constructed - 
with 60-pound rail on wooden ties. Standard railroad cars are used, and they — 
are hauled in trivs of three cars by a 35-ton gasoline locomotives ‘Two haul- 
age units transport the cars to and from the loading point on the high wall 
to a main storage yard. At this yard trains are made up of 25 to 27 cars and 
hauled by a steam locomotive to the vreparation plant. 


Drainage 


Surface water is diverted from the working mine by ditches. Main 
ditches are dug across the area with a small drag-line excavator. Lateral 
ditches cross the property so as to divert surface water following rainfall 
to the main ditches. The water that accumulates in the cut is discharged to 
the surface by means of electrically operated pumpdse 


Preparation 


A railroad-car storage yard is at the tipple, and loaded cars are 
run by gravity, as needed, to a rotary dump This dump rotates 160°, and one 
railroad car (averaging 5% tons capacity) is dumped at a time, discharging 
the coal into a hoppere The coal is fed from the hopper onto a conveyor by 
a reciprocating feeder and transported to the tipplee All coal over 6 inches 
4s crushed and all coal is washed. Coal is sized over shaking screens accord | 
ing to demand and is loaded over loading booms into railroad cars. | 


Power 


All power is purchasod from a public utility company and is }-phase, 
G6O-cycle alternating currente Voltage is stepped down by transformers to the. | 
voltage required by the various units. Trailing cables on the stripping. shovel’ 
are 1,300 fect long, and transformers and stitch boxes are advanced to com 
form to this length of cable. Power consumption is approximately 6.5 xwerlie 
per ton of coal procuced. 


Summary 


Shovel data (see tables 2 and 3). 


Averazc overburden per pound of explosiveseescoeseeCbic yards 30 
Average stripped per NoumeccccevevecccscccccsccscvseseesdOe 1,000 
Average raw coal uncovercd per hourescccoccccccccccccseevetONS 85 
Ratio of digsing time to onerating time....ccccecececsspercent 80 
Average Taw cOal loaded per Nourse coccrccccccvevescsscsestONS 400 
Power consumption per ton of COAT eo i0 b66b Oe Sars ae 8 os Soest es ees 605 
Aver: daily production Clean CoAlsseccsccccscoccevcvceeetONS 2,400 
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Mine employees, based on production of 2,400 tons per working day 


Hours Total 
Number worked ie man-hours 
ass of men |yper da per seek per — 
e { 


Drillers and shooterse.csene 

Stripping shovels 
Operator 1x 
Oiler 12S whbseweass 12 & 7 672 
Groundmen 2 x 3 

Loading shovel: 


Operator 1 

Croundmen u pancsinseshitay 5 t 5 105 
Coal drilling, shooting, and 

CleaninGececvcccccccescrce yy { 4 . Su 
Bank MOChi ns. .0i6 sas 660s es 0% 2 ve 3 yo 
Locomotive crews: 

Ui nevcacwcureaes sa enuw ve siss 2 7 3 he 

Main LinGeccsccccccccccepe ub 8 53 96 
TRACI Tivea's as sia eieeG-aieesesore 22 7 3 462 
Tipple and washereecececvecs kes 7 3 538 
SHO PMOT 46's. ace Sisieie wiaseeeeierene Ma { 5 rae) 
Miscellaneousececcccccccccce 3 { 5 105 
Monthly meneceresccceccsecce 5 8 6 2ho 
Supervisioneccsccccssescsacce g 6 T44 


7 
NN 
OQ 


1 3 shiftse 


Recapitulation on weekly basis, production 7,200 tons 


Tons 
Number of Total per man Man-hour 
Class man—-shifts man-hours | per shift ner ton 


Bank drilling and shootingee. 1 0.01 
SUP pDIG eis ieee eacas ween en gy ¢ 093 
GOACINE 5 sw Galeew esas woceewises 54 e032 
HEU APCs sic. G:6'6is 06 o-Si5- bibs wis ww See sy 0083 
HG 0) 05 Pen Par ae are eee 34 0082 
MISCEllEnCOUS 6s0s<cdeesdeeees 55 2058 
SUDCT V1 G1 Ollew sb. wiee wee ae eee 18 2020 

3(2 2 382 

SUMMARY 

Recovery 


The percentage of coal recovered from any tract of land by strip 


pea depends upon physical and economic conditions, some of which are as 
Ollows: 
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1. local dips in the coal, where the digging gredes would be ex 
cessivet At some places the cost of removing the additional overburden in 
these dips is greater than the value of the coal that might be recoverod, 
hence, where excessive grades into and out of local dips exist, the stripp 
ing sh vel may pass over them end not dig down to the coal, and the coal in 
the dip is lost. This is especially true in thin seams. 


2e At some places the spoil banks are of such character that the | 
slide, especially when wet, and some coal is lost in small berms that are 
left at the edge of the spoil banke 


eee a a OR Pe a OR oe ae a 


3. The thickness of the seam: In thick seems the loss of coal froa 
the top of the seam and failure of the loading shovel to dig te the bottom 
will not reducs the vercentage of coal recovered as much as in thin seams} 
that is, the percentage of recovery from thick seams is usually larger than 
from tnoin seamse 


4. The presence of horsebacks or clay veins in an acrenge will 
reduce the estimatcd recoverable coal tonnage due to the difficulties met in 
loading coal free from impurities. Rccovery can be increased by loading both - 
impurities and coal, if too difficult to separate in the strip mine, and was |. 
ing the producte The experience at the mines described shows a recovery of | 
75 to 95 percente 3 : 

Strip Mining as a Factor in Conservation 

of Natural Resources 

1e Coal with poor roof and lying at depths up to 60 feet from sv | 

face, (in isolated cases 85 feet for short distances), has been stripped, | 


which might not have been recovered by underground methods due to this roof 
condition. | 7 


2. ‘Thin sears, 14 to 24 inches, that cannot be mined economically 
by underground methods are being stripped successfully. Areas containing 
seams, with reasonable depth of overburden, that cannot be mined economically | 
with new equipment may be mined by using equipment that has been amortized 
on properties having thicker seams and thus counteract the higher mining costa 
by lower fixed chargese Thus, thin scams that could not be recovered othe™ 
wise may be mined by strip-—mining methods. wa | 


3 There are areas in which the coal is of relatively poor quality, 
on account of which it must be sold at a reduced price, if at all. Under~ 
ground mining therefore is not profitable. Hy strip mining with large- 
capacity equipment, however, it may be possible to mine such coal profitably 
Those areas therefore contain potential coal reservese 


4. & contraphase of conservation in strip mining is the destructios 
of agricultural land, which presents a serious problem in some regionse Rew 
foresting of stripped land has been attempted with some success in certain © 
areas, and this subject has been discussed briefly in Bureau of Mines Pullet# 
298 (ppe 118-121), previously referred to. 
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Figure 14.- Significant relationships of different factors to overburden per ton of coal. 
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Exvolanation of Grenhs 


The graphs apply only to mines using clectrical’y nporateod strip 
ring equipment, since the steam-operatcd plants are few and dscroasing in use. 
(See fige 14.) 


It should be kept in mind that mines with the same ratio of over- 
burden to coal thicxness are not comparable, unless the coal thickness and 
character of the cverburden are approximately the same$ that is, i+ may be 
more economical to mine a c-foot seam of coal with 20 feet of overburden than 
to mine a ™foot seam with 50 feet of overburcen, yet the ratio is the same 
in doth cases. 


Ae ~ This curve shows the average rate of increase in total mine 
man-hours per ton with increase in ratio of overburden to coal for 12 alle 
electric operations. It is noted that some of the points on the curve fall 
considerably off the average linee Tunis emphasizes the influence of peculiar 
local conditions wpon the labor cost of strin mining, particularly the char 
acteristics of the overburden, the way it breaks, and tho amount of drilling 
and blasting required. 


The high noint on the curve is at a mine where cleaning plant and 
tinple labor costs are out of line being over twice the average of those at 
the othor mincs. 


Drilling, shooting, and maintenance labor costs appear out of linc 
at the mine showing the next highest point (0.50 man-hour per ton). <A study 
should be made and tests conducted on spacing of drill holes and shooting of 
the overburden with the eae of obtaining better fragmentation, which should 
Tesult in lowering these items 


Be ~ This curve emvhasizes the same noints as does curve A, but in 
different jeune. High tons per mane-shifts 1s equivelent to low mar-hours por 
tone The general trend of the average line of the curve is downward, since 
with increasing ratios of cubic yards of overburden to tons of coal more yard 
age Must be handled for a given tonnagee 


C. ~ This curve shows the trend in rate of increase in tons per 
tan-shift as the thickness of the seam becomes greatere 


The two points (coal thickness, 23 and 6% inches) that are farthest 
below the average line represent the same mines shown above the average line 
and explained under curv2 Ae 


The point (coal thickness, 50 inches) representing the mine having 
the greatest tons per man per shift "indicates the influence of favorable 


physical and operating conditions. 


De ~ The percentages of labor, suprlies, and power costs of the 
total mine cost, which includes all charges except depreciation, depletion, 
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fixed, general, and selling expense, are plotted against the ratio of cubic 
yards of overburden to tons of coal. The percentage of labor cost of the 
total mine cost decreases with the increase in the ratio of overburden, while 
the percentage of supply and power costs increases with increased ratio of 
overburden to tons of coale (The sum of the three items equals 100 percent.) 
This indicates that the proportionate costs of explosives and maintenance 
supplies become greater as the ratio increasese Power costs also increase, 
due to handling more overburden. 


Ee ~ The high point on the strivping curve shows the influence of 
irregular character of the overburden at this property, where there is a 
comparatively high ratio of overburden to coale This mine also has the lowest 
point below the average on the loading curve, which shows the results of load~ 
ing without cleaning the coal in the mine, minimum of haulage delays, and 
high daily production. 


The high point above the average on the loading curve (0.066 man~ 
hour per ton) indicates the influence of mining a coal seam that requires ex 
cessive cleaning, which is done in tho mine before the coal is loaded. 


Trend in Nquipment Changes 


Until about 1926, the largest stripping shovels had a dipper capacity 
of 6 cubic yardse Usually they were mounted on railroad trucks and were moved 
over railss most of tnem were operated with steam, but a few were operated 
electrically. Electricity had proven its superiority, both in economy of 
operation and flexibility. Under physical conditions existing at that time, 
mining operations on the whole were successful; but in some areas the thick 
ness of overburden had reached a point where shovels of this size were unable 
to uncover the required average coal tonnagee Areas of coal that could be 
stripped with shovels of this type were being depleted rapidly, and the neces- 
sity for shovels of greater capacity wes realizede From the experience gained 
in mining and in the design of shovels, larger sizes resultede The develop 
ment of shovels of larger dipper capacity and reach has been rapid, until 
now shovels of 30 and 32 cubic yards, capable of removing 60 to 65 feet of 
overburden, are in usee Dipper capacities in smaller shovels have been im 
creased by the use of stecl alloys and aluminum, which give greater capacity 
for the same weighte : | 


The size of coal~loading shovels also has been increased, and in 
some mines dippers of 7 cubic yards are in us@e 


The increase in the size of loading shovels brought about the in- 
gstallation of larger haulage units, and in some mines 50-ton—capacity cars 
are usede Truck haulage has been found economical in some operations, and 
these also show the trend toward greater outpute Truck and trailer units 
having a capacity of 25 tons are in use and units of 4O-ton capacity are being 
builte 
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As greater thicknesses of overbdDurdon are being removed, the manu» 
facturers of stripping equipment have been able to meot the situation with 
shovels of greater reach and capacity. From the progress made in the last 
fey years it would seem that the enginvering problems arising in the design 
of this larger equipment will te met, and no forecast can be made as to the 
limit in size of these units. 


Mechanical coal cleaners are part of the tipple equipment at some 
strip mines, and where these devices were used at the mines visited they 
were Of the wet typee The use of washeries reduces the time and labor that 
would otherwise be required for careful coal cleaning in the mine and is 
comparable to the installation of cleaning plants at underground minese At 
one operation visited there is a central cleaning plant that prepares coal 
fron both strip and underground minese Coal beds with similar physical 
characteristics can be mined as clean in strip mines as in underground mines 
where the coal is loaded mechanically. 


The total cost of shovels and equipment (oxclusive of tipple and 
cleaning plant) recently instelled at a large stripping operation was approxi- 
mately three~quarters of a million dollars. About five years ago an average 
size stripping operation was equipved at a cost of approximately half a 
million dollars, which included all machinery and equipment except the tipple. 


Ths following table summarizes the principal features of the shovels 
and draglines employed at the several mines herein described. 
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TABLE 2e~ Stripping shovel and dragline data 


Working Divper Loom Length of Power, 
Ming weignt,| capacity,|length, jdipver stick,} steam or Mounting 
tons | Cue ydse | feet fect electric 


1 305 : &0 5 Steam Wheel mounted on rails, 
1{| 365 6 80 56 doe Dos 
2 42/ 6 &0 58 Ade Doe 
3 | 1,500 16 O7e5 ou Electric |Crawler. 
ty 300 6 90 5 Steam Wheel mounted on rails, 
4} 300 6 90 54 dOe 
5 [1,250 40 105 T2 Electric|Crawler. 
6 C25 17 95 6 Electric iCrawler. 
6 11,100 22 85 60 Electric |Crawlere 
7} 925 le 95 64 Electric |Crawler. 
8 11,550 32 102.5 69 Electric|Crawler. 
8 11,000 any Q0 8 Eloctric{|Crawlere 
8 |1,000 Li 90 5 Blectric|Crawlore 
8 | *9508/) 14 170 Electric |Crawler. 
g 505) 14 170 2) Electric |Crawlere 
3 ane 9 150 e/ Electric ;Crawlere 
9 1,750 15 120 Su Electric |Crawler. 
9 11,000 15 90 64 Electric;iCrawler. 
9 {1,000 15 90 Fj Electric |Crawler.e 
9 | ’950</| 12 170 2 Electric|Crawler. 
9 | 9502/) 14 170 2/ Electric|Crawlere 
10 |1,000 18 95 64 Electriz|Crawler 
11 {1,410 23 97 56 Electric{Crawler. 
12 | 775 125 95 58 Blectric|Crawlers. 
12 200 f 2905 ele Electric Cravler.a/ 
13 675 12.5 95 5S Electric | Crawler. 
14 11,000 20 92 60 Electric |Crawlere 
14 730 13 95 53 Electric iCrarler, 
15 | 327 6 80 g Steam |Crawlere 
15 2192/ 6 125 3) Electric|Wheel mounted on railse 
16 |1,100 18 95 64 Electric |Crawlere 
17 195 L5 8705 56 Eloctric!Crawlere 
18 }1,000 20 &T 62 Floctric| Crawler. 


1/ When car transp 


orter is used 
Dr 


car transporter.  2/ 
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, this shovel is used for loading spoil into 


| TARLF 3e~ Loading shovel data 
Working | Dipper Power, 
Mine | weight, | capacity, of steam or 
tone CUe ydse lpper electric 
1 22 Standard Steam 
1 5 1.5 dOe dde 
ve oS) : 1/5 dO dd « 
3 320 Coal loading Electric 
4 165 Standard ‘Steam 
Mt 1 e 5 do e do e 
5 BYY) Coal loading Klectric 
G 305 Coal loading Electric 
6 520 Coal loading Electric 
t 305 Coal loading Electric 
g p20 Coal loading Electric 
g 20 Coal loading Electric 
g 4.0 Coal loading Blectric 
g 720 Coal loading Blectric 
use Coal loading Blectric 
Ue2 Coal loading Electric 
ue2 Coal loading Electric 
10 520 Coal loading Electric 
ll We5 Skimmer Electric 
ll 9 tons Derrick Electric 
12 2015 Coal loading Blectric 
le 1. Coal loading | Gas~electric 
13 2e (5 Coal loading Electric 
14 2675 Skimmor Electric 
14 5.0 Coal loading Electric 
15 1.5 Skimmer Steam 
15 1.5 do. 0 
16 320 Coal loading Blectric 
17 2015 Skimmer Electric 
17 4 tons Derrick Electric 
18 Hed Skimmer Electric 
18 10 tons Derrick Electric 
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Crawlere 
CrawleYe 


Crawlere 
Crawler. 


Crawler. 
Crawlere 


Crawlere 


Crawlere 
Crawlere 


Crawlere 
Crawlere 
Crawlere 
Crawlere 
Crawlere 
Crawlere 
Cravlere 
Crawlere 
Crawlere 


Crawlcre 
Crawlere 


Crawler. 
Crawlere 


Crawlere 


Crarlere 
Crawler, 


Crawl ere 
Cravler. 


Crawlere 


Crawlere 
Crawlere 


Crawlere 
Crawler. 
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Mounting 


(90~foot boom) 


(7l-foot boom) 


(80-foot boom) 
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CONCLUSIONS ' 
The following conclusions have been drawn from experience gained at : 
the mines described and apply principally to the areas in which these mines 
ero situated. | | : 
le Each eroe. that has been proven minable for strivping by extensive | - 
exploration presents a separate probleme Both stripping and loading equipment | 
must be suited to the conditions known to exist in the area and for the 
desired annusl tonnagee The size of the units should be balanced efficiently. 
Since demand for ccal is seasonable, the nine layout and desien of equipment 
should be such that maximum production can be attained when the demand is the | 
gereateste | ; 


2e One of the principal factors upon which the success of a strip 
pincoperation depends 1s tho ability to uncover coal, sirce the production is | 
limited by the amount of coal uncovered. This means that the stripping equip 
ment must move meximum yardage. Any delay reduces the yardage and, hence, : 
the coal uncovered. Reduction in effective working time is dus sometimes to | 
size of the fragments in the broken overburden. <A study showld be made of 
the chariucter of the overlying strata, and exneriments should be conducted on 
size and spacing of drill holes, and kind and amount of explosives with the 
object of obteining maxiinum fragmentatione More yardage can be stripped when 
the material is broken into sizes that can be handled easilye It is possible 
for the total drilling and explosives cost to increase but the cost per yard 
of overburden moved, and thus the cost per ton, to decrease. 


3e It is the opinion of the authors that no figure can be set for 
the maximum cccnomic depth of strinping or for tho maximum overburden-coal | 
ratioe These limits depend upon a number of factors, some of which are as 
follows: | | 


(a) Location of the mine with reference to markets: Freight 
differentials may make it possiblo to mine at nighcr ratios thon at mincs less 
favorably locatcd with respect to markete 


(ob) Selling price of the coal. 


(c) Character of the overburdent If the overburden is composed 
of a large percentage of hard strata requiring blasting, a high drilling and 
blasting cost will result, which may increase the mining cost to an unprofite 
able figuree ; 


(d) Annual tonnage: In thin seams the recovery per acre is less 
than from thick seams, and more yardage must be handled to uncover a given 
tonnagée This entails an investment in large~capacity equipment that must he 
depreciated and amortized during the life of the mine. The assigned acreag® 
must, therefore, be larger for a thin seam than a thicker one for the sane 
tonnage reserves Mining an area containing a thin seam necessitates the m-» 
tenance of long pits and haulage roads to obtain a large annual tonnage in ordst 
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that fixed charges may be reduced. This may or may not be feasible. Also, 
thick seams and high ratios mean a large investment and, consequently, the 
necessity for large tonnage reservese 


Since the maximum economic cepth of stripping is unknown, the strip» 
able coal reserves in any district cannot be estimated with certainty. Al- 
though the reserves of known areas of stripable coal have been greatly depletod 
in some States, the Illinois State Geological Survoy in 19e5 estimated the 
strip coal reserves in Illinois at 1,407,000,000 tonsed 


Prospecting for coal beds that can be mined by stripping is being 
carried on systematically, and new arcas have been found that gcreatly increase 
the tonnage available for this type of mininge It does not aprear that strip 
Coal mining is a dying industry but will continue to compete with underground 
mining for some yearse 


6/ Culver, Harold 5, Preliminary Report on Coal Stripping Possibilities in 
Illinois. Division of the Illinois Geological Survey Cooperative Mining 
Series Bulletin 28, 1925, ne 17s 
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